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THE 

HANDMAID 

T  O  T  H  E 

ART  S, 

VOL.  the  SECOND. 

TEACHING, 


I,  The  preparation  of  inks,  ce- 
ments, and  fealing-njoax,  of 
every  kind. 

XL  The  art  of  engraving,  etch- 
ing,  and  /craping  mezzotin- 
toes;  with  the  preparation  of 
the  aquafortis,  varnifhes,  or 
grounds,  &c.  in  the  beft 
manner  now  pra&ifed  by  the 
French  :  as  alfo  the  manner 
of  printing  copper  plates;  an 
improved  method  of  produ- 
cing ivajhed  prints;  and  of 
printing  in  chiaro  ofcuro,  and 
•with  colours,  in  the  way  prac- 
tifed  by  Mr.  Le  Blon. 

III.  The  nature,  compofition,and 
preparation  of  glafs  of  every 
fort.  As  alfo  the  various  me- 
thods of  counterfeiting  gems 
of  ail  kinds,  by  coloured  glafs, 


pajles,  doublets,  or  the  ufe  of 
foils. 

IV.  The  nature  and  compofition 
of  porcelain ;  as  well  according 
to  the  methods  praclifed  in  Chi- 
na, as  in  the  feveral  European 
manufactories  :  with  the  beft 
manner  of  burning,  glazing, 
painting,  and  gilding  the  ware. 

V.  Preparation  of  tranjparent  and 
coloured  glazings,  for  ftone  or 
earthen  ware. 

VI.  The  manner  of  preparing 
and  moulding  papier  macber 
and  whole  paper,  for  the 
forming  boxes,  frames,  fef- 
toons,  &c.  and  of  varnifhing, 
painting,  and  gilding  the 
pieces  of  each  kind  :  with  the 
method  of  making  the  light 
Japan  ware. 


To  which  is  added  an  Appendix; 

CONTAINING 
Several  fupplemental  articles  belonging,  in  fome  manner,  to 
heads  before  treated  of,  either  in  this  or  the  firft  volume : 
particularly,  the  method  of  marbling  paper,  of  taking  off 
paintings  from  old  and  transferring  them  to  neiv  cloths  ;  of 
weaving  tapeftry,  both  by  the  high  and  low  warp  ;  and  of 
manufacturing  paper  hangings  of  every  kind. 

The  Second  Edition,  with  confiderable  Additions 
and  Improvements. 
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rH IS  volume  of  the  Handmaid  to  the 
Arts  contains  fuch  additional  articles,  as, 
either  for  want  of  room,  could  not  be  inf cri- 
ed in  the  firjl ;  or,  not  being  JlriUly  a  part  of 
the  defign,  were  omitted  there  ;  though,  from 
their  affinity  with  it,  and  their  common  uti- 
lity, they  may  jujlly  claim  to  be  joined  to  it  in  a 
fupplemental  light. 

'The  general  title  of  the  work  points  out  the 
vbjeSi  of  its  contents-,  viz.  an  attempt  to  teach 
the  knowledge  of  all  fuch  matters  as  are  fubfer- 
vient  to  the  arts  of  defign,  but  yet  not  abfolotely 
a  part  of  thofe  arts  themfelves:  and  the  preface 
to  the  frft  volume  Jhews  more  explicitly  the  na- 
ture of  the  undertaking  -}  and  the  motives  of  the 
author  for  entering  upon  it.  It  is  therefore 
needlefs  to  enlarge  further  on  thefe  points  here,  in 
a  general  view ;  as  nothing  more  is  wanting 5 
than  to  give  fome  account  of  the  maimer,  in  which 
the  fever al  particulars,  which  form  this  volume  > 
are  here  treated  of 

The  preparation  of  inks,  fealing-wax,  and 
cements  of  every  kind,  makes  the  firjl  part. 
The  reafons  for  their  being  made  a  part  of  this 
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work  were,  as  well  their  great  general  ufefulnefs 
for  many  other  purpofes  of  life,  as  their  being 
neceJTary  in  the  practice  of  fever  al  of  the  princi- 
pal arts  of  defgn}  though  not  immediately  belong- 
ing to  any  in  particular.    Black  writing  ink, 
more  efpecially,  is  of  the  utmofl  importance  ;  and 
the  compofition  of  it  of  a  very  nice  and  precarious 
nature  ;  as  the  many  injlances  of  writings  wholly 
obliterated,  or  become  fo  faint  as  to  be  fcarcely  le- 
gible, too  frequently  evince.  Tet  thofe,  who  would 
avoid  the  hazard  of  being  fupplied  with  bad  ink 
from  others,  by  preparing  themfelves  what  they 
ufe,  would  find  it  difficult  to  procure,  from  any 
book,  a  recipe,  for  this  purpofe,  on  which  they  could 
fafely  depend.    Caneparius,  an  Italian,  has  in- 
deed written  a  whole  volume  in  Latin  on  inks ;  and 
there  are  fome  recipes  in  it  which  are  not  very 
faulty.    But  he  has  not  given  any  jujl  light  into 
the  true  nature  and  ufe  of  the  fever al  ingredi- 
ents ;  nor,  by  any  other  means,  removed  the  great 
difficulty  of  judging  of  the  due  relative  proportion 
of  them  ;  on  whicfj  neverthelefs  the  fuccefs  of  the 
procefs  chiefly  depends.    On  the  contrary,  he  has 
accumulated  a  multiplicity  of  forms ;  in  which 
the  wide/1  difference  in  this  point,  that  can  be 
imagined,  is  found ;  and  from  the  negle£l  of  in- 
timating in  what  particulars  any  of  them  are 
erroneous,  and  in  what  proper,  though  it  is  ap- 
parent, fronfche  nature  and  degree  of  the  differ- 
ence, that  if  fome  be  right,  others  mujl  be  wrongy 
he  hat  rendered  the  whole  of  very  little  confequence. 
The  fuccecding  writers  have  copied  from  his 
work,  without  remedying  thh  defeat:  and  have 
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either  given,  like  him,  a  variety  of  recipes* 
fome  very  bad,  and  others  lefs  faulty,  with- 
out dijlingujhing  the?n  5  or  for  the  mojl  part 
chofen  the  worft ;  in  which  not  only  the  fame 
errors  in  the  proportions  are  found    but  wine, 
vinegar,  and  other  Jiich  unneceffary  and  inju- 
rious fubfiances,  are  introduced,  as  enhance  the 
expence,  and  deprave  the  produce.  With  refpecl 
to  the  printing  ink,  there  is  little  to  be  commu- 
nicated as  to  the  common  kind:  becaufe  the  good- 
nefs  of  that  arifes  more  from  the  choice  of  the 
ingredients,  than  from  any  fkill  in  the  manage- 
ment of  them :  and  I  have  therefore  treated 
it  with  proportionable  brevity.    But  with  rela- 
tion to  the  fort  ufed  for  printing  copper  plates, 
it  is  much  otherwife ;  and,  as  the  effedl  of  the 
engraving  greatly  depends  on  the  ink,  the  recipes 
here  given  mujl  be  allowed  to  be  an  improvement, 
with  refpedt  to  ourfelves,  of  the  art  of  printing, 
as  they  teach  the  manner  of  preparing  the  heft 
kind  now  ufed  in  France,  which  is  greatly  fupe- 
rior  to  any  commonly  made  here  5  and  another 
fort  alfo,  which  though  not  brought  into  prac- 
tice hitherto,  would  greatly  excel  any  other  at 
prefent  known. 

Engraving,  with  a  view  to  the  production  of 
prints,  is  the  fubjeEl  of  the  next  part  and  was 
very  effential  to  the  defign  of  this  work :  and  it 
is  hoped,  that  what  is  here  offered  on  this  head 
will  not  be  lefs  ujeful  to  the  public  than  accept- 
able to  thofe  who  cultivate  the  art.  As  it  may 
not  only  enable  many,  who  might  attempt  en- 
graving, if  they  tyere  not  debarred  from  pro* 
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ceeding  by  the  want  offuch  aid,  to  initiate  them* 
felves  into  the  rudiments    but  even  afjijl  tbofe 
who  are  already  advanced  to  fome  degree  of 
ability  in  the  praBice  of  it.    It  was  intimated 
in  the  preface  to  the  firjl  volume ',  that  means  had 
occurred  of  obtaining  a  confder able  Hock  of  very 
valuable  matter  refpefting  this  fubjett.  What 
was  meant  by  that  intimation  was,  the  publica- 
tion  of  Le  Bojfe's  treatife  on  the  manner  of  etch- 
ing and  engraving,  with  the  additions  of  Mr. 
Cochin.    He  has  fubjoined  to  the  contents  of  that 
treatife,  all  the  newer  methods  of  the  prefent 
practice ;  together  with  many  edifying  obferva- 
tions,  deduced  from  the  principles  of  defgn,  and 
illujlrated  by  examples  of  the  mojl  eminent  maf- 
ters.    So  that  his  wcrk  is  not  only  valuable,  as 
conveying  the  greatejl  part  of  the  general  rules 
of  the  art,  but  as  imparting  aljo  the  peculiar 
inventions  and  improvements  of  the  French 
which  cculd  be  hitherto  known  only  to  tbofe  who 
had  the  opportunity  of  jludying  it  in  France. 
I  think  it  proper  to  acknowledge,  therefore,  that 
a  great  part  of  the  matter  given  on  this  head  is 
borrowed  from  them  \  but  it  is  prefumed  this 
will  rather  be  confdcred  as  a  recommendation, 
than  a  difparagement  of  the  work,  by  thofe'of 
our  own  country  ;  where  this  art  is  of  a  much 
younger  growth.    The  infhuclions  which  were 
required  to  be  furnijloed  with  relation  to  en- 
gravings in  a  general  view,  could  only  be  laid 
down  originally  by  fuch  as  were  thoroughly 
verfed  as  well  in  the  practice  as  principles  of  it ; 
(Lnd  the  peculiar  metheds  of  (he  French,  only  by 
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fuch  as  had  been  educated,  or  had  rejided  long 
there.  None  could  be  more  capable  or  commu- 
nicative of  either than  he  Boffe,  who  was  one 
of  the  firjl  introducers  of  etching  into  France », 
has  been  with  regard  to  the  hard  varnijh  ;  and 
the  ingenious  Mr.  Cochin,  who  is  at  prefent  an 
eminent  engraver  at  Paris,  with  refpeB  to 
etching  with  the  foft  varnijh ;  the  engraving 
with  the  tool  or  graver ;  the  advantageous  com- 
bination of  etching,  and  the  work  of  the  graver, 
in  the  execution  of  the  fame  deftgn  or  the  ge- 
neral hi/lory  and  principles  of  the  art.  It  mufl 
not  be  underfood,  neverthelefs,  that  only  a 
tranjlation  is  given  of  what  Le  BoJJe,  and 
Cochin,  have  written  on  this  JubjeB.  A  re- 
gular treatife  on  engraving  is  here  attempted  -y 
in  which  every  thing  neceffary  to  be  known,  as 
far  as  relates  to  the  execution  of  any  defgny 
is  methodically  taught :  while  thofe  two  authors , 
on  the  contrary,  who  were  much  more  able  artifts 
than  writers,  only  touched  on  particular  heads ; 
and  fometimes  with  fuch  a  deviation  from  the 
juji  order  of  didaBic  method,  as  to  render  their 
inJlruBions  perplexed  and  difficult  to  be  con- 
ceived. Several  obfervations  on,  and  improve- 
ments of  what  Mr.  Cochin  has  taught,  as  well 
as  other  particulars,  are  alfo  added  :  fo  that  it 
it  is  prefumed  what  is  here  afforded  may  be  much 
more  ufeful  than  any  tranjlation  of  his  or  Le  Brjfe's 
works ;  and  may  contribute  to  advance  that 
progrefs  we  are  making  toward  a  rivalfhip  of 
the  French  in  this  art ;  which  they  have  for  a 
^onfider able  time  cultivated  and  encouraged  in 
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the  greateji  degree.  To  the  injlructions  for  en- 
graving are  added,  the  method  of  printing  cop- 
per plates :  and  an  improved  manner  of  pro- 
ducing wafhed  prints,  propofed  by  Mr,  Cochin  in 
the  above-mentioned  work  ;  with  obfer  vat  ions 
tending  to  the  rendering-it  yet  more  ufeful.  The 
manner  of  printing  in  chiaro  ofcuro,  and  with 
colour %s,  after  the  manner  of  Mr.  he  Blon,  are 
alfo  fubjoined ;  and  will  be  doubtlefs  very  agree- 
able articles  to  thofe  who  are  curious  in  matters 
of  this  nature. 

The  third  part  contains  a  dijfertation  on  the 
nature,  compojition  and  preparation,  of  every 
fort  of  glafs,  as  well  coloured  as  transparent  \ 
and  conjequently  of  the  kinds  manufactured  for 
_  the  imitation  of  precious  Jlones ;  as  well  as  the 
more  coarfe  Jorts  made  for  common  purpofes. 
To  this  is  annexed  an  account  of  the  forma- 
tion and  management  of  doublets ;  of  the  means 
which  have  been  employed  for  colouring  chryflals ; 
a?id  alfo  of  the  preparation  and  application  of 
foils  of  all  kinds.    The  manufacture  of  glafs  is 
an  objebt  of  the  greateji  importance  to  com- 
merce.   It  is  more  parti culaly  fo  at  prefent;  as 
the  French  have  gained  the  accidental  advan- 
tages over  us,  in  one  of  the  mojl  material  arti- 
cles, to  fuch  a  degree,  that  a  very  confiderable 
fum  is  annually  paid  on  account  of  the  clan- 
define  importation  of  the  produce  of  their  ma- 
nufacture to  us.    And  this  notwithftanding, 
were  matters  put  on  a  fair  and  equal  foot- 
ing,we  could  underwork  them  ten  or  fifteen  per 
cent,  from  the  natural  advantages  we  have  aver 
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them  in  more  than  one  circumjlance.  The  a[]ifl~ 
ances,  however,  given,  by  books  already  publifhed^ 
to  thofe  who  would  cultivate  the  art  of  making 
glafs,  is  extremely  Jlender :  though  there  are 
many  writers,  who  have  pretended  to  teach  it : 
and  three  in  particular  who  bear  a  conjiderable 
reputation.  The  firfi  of  thefe  is  Neri,  an  Ita- 
lian priejl,  who  wrote  an  original  treatife  on 
glafs :  and  on  the  preparation  of  pajles  or  com- 
positions for  the  imitation  of  precious  Jlones ; 
with  fome  other  curious  arts.  His  book  con- 
tained an  account  of  the  compofition  and.  treat- 
ment of  fome  of  the  kinds  of  white  tranfparent 
glafs,  then  made  in  Italy-,  as  likewife  of  the 
methods  at  that  time  praBifed  with  refpeffi  to 
colouring  glafs,  and  the  preparing  enamels.  But 
he  was  far  from  having  collected  a  full  ac- 
count of  the  Italian  manufactures  of  glafs ;  and 
where  he  attempted  to  treat  the  fubjeB  in  a 
fcientific  manner,  he  betrayed  great  error  in 
reafoning,  and  ignorance  of  principles :  and 
indeed  the  whole  of  what  he  delivered  was  very 
imperfeft  with  refpefl  to  method,  even  to  the  ac- 
cumlating  repetitions  on  each  other.  He  is  never- 
thelefs  fill  more  blameable  for  having  introduced 
many  faljities  refpeffing  the  refult  of  procejfes 
and  experiments  that,  he  fays,  he  had  perform- 
ed ;  and  which  he  relates  to  be  greatly  different 
from  what  they  really  ever  were  in  fa5t.  Doc-r 
tor  Merret,  an  Englijh  phylician,  tranjlated 
Neri'y  and  wrote  notes  upon  him.  But  not 
having  any  experimental  acquaintance  with  the 
jubjeffi)  nor  any  knowledge  of  the  principles,  ex- 
cept 
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cept  what  he  had  borrowed  from  a  few  very  bad 
writers,  he  adopted  all  the  errors  of  Neri  and 
making  them  and  other  falfe  fuppbfitions,  with  re- 
fpe£l  to  fadls,  the  data  on  which  he  formed  his  hy- 
pothetical reafonings,  he  treated  this  fubje£l  as  ab- 
furdly  as  any  of  thofe  have  ever  done  others,  who 
like  him  pretend  to  obtain  a  knowledge  of  this 
kind  in  their  clofets.  It  was  far  otherwije  with 
Kunckel,  who  retranjlated  into  his  own  language 
Neri's  work,  with  Merrefs  notes ;  and  fuper- 
added  many  remarks  and  obfervations  of  his  own 
on  what  both  of  them  had  advanced.  He  had 
been  fuperintendant  of  the  manufactures  of  glafs, 
and  chemift  to  feveral  of  the  electors,  and  other 
German  princes ,  who  were  at  that  time  great 
cultivators  of  thofe  kinds  of  arts ;  and  had  a  very 
minute  acquaintance  with  the  fubjeB ;  gained 
as  well  by  a  great  number  of  fpeculative  experi- 
ments, as  a  conjlant  attendance  on  the  ejlablijhed 
praBice ;  to  which  he  joined  a  confiderable  jhare 
of  natural  fagacity.  His  advantages,  therefore, 
befides  that  of  living  at  a  time  which,  though 
not  long  after  Merret,  had  given  room  for  many 
confiderable  improvements  to  be  made,  were  much 
greater  than  thofe  of  Merret  and  Neri,  for  writ- 
ing on  this  fubjeff  ;  and  indeed  his  works  may  be 
jujily  deemed  proportionably  fuperior.  For  though 
he  was  illiterate  in  other  points,  and  had  not  all 
the  aid  from  natural  philofophy,  and  the  deeper 
principles  of  chemiflry,  he  might  have  even  then 
received ;  and  moreover  publifi:ed  his  obfervations 
on  this  art,  only  under  the  form  of  notes  cn  thofe 
two  preceding  writers  \  yet  his  work  has  a  real 
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value ;  and  as  far  as  he  has  extended  it,  may  vie 
with  mofi  others  written  on  prdCtical  fubjeCts 
of  fo  curious  and  complex  a  nature.    His  ob- 
fervations  with  refpeCt  to  white  tranfparent  glafs 
are  confined  to  the  beft  kinds  of  glafs  of  J  alts  ; 
for  he  negleCted  to  give  any  inftruCtions  relat- 
ing to  thofe  employed  for  coarfer  purpofes  \  and 
the  fort  we  now  call  flint -glafs  is  of  later  in- 
troduction into  practice.    The  Englijh  writers  of 
dictionaries,  and  other  books  of  arts  and  trades, 
have  done  nothing  more  than  to  tranjlate  or 
tranfcribe  from  Neri  and  Merret    and  not  un- 
derftanding  the  changes  of  the  practice  fince 
that  time,  nor  what  fubfiances  are  employed 
here  correfpondently  to  thofe  then  ufed  in  Italy, 
they  have  given  only  what  muji  appear  to  the 
practitioners  of  this  art,  an  unintelligible  jar- 
gon :  their  recipes  directing  conjlantly  the  ufe  of 
pulverine,  rochetta,  tarfo,  foda,  greppola3  &c.  ; 
things  which  were  never  known  here  ;  and  are 
fcarcely  at  prefeni  found  or  even  underftood  in 
Italy.    With  refpeCI  to  the  general  nature  of 
glafs,  in  a  fpeculative  view,  it  has  indeed  been 
well  conceived,  and  occafionally  treated  of  by 
fever al  both  of  the  German  and  French  writers, 
as  Henckel,  Raumur,  Cramer,  &c.    But  with 
refpeCl  to  the  practical  knowledge,  or  art  of 
making  the  fever  al  kinds  new  in  ufe,  it  may  be 
juflly  deemed  to  be  hitherto  untaught ;  as  whoever 
fhould  try  to  inform  themfelves  of  the  particular 
qualities  and  compofition  of  fiint-glafs,  window- 
glafs,  that  employed  for  plates  for  mirrors  or  any 
yther  particular  kind>   would  find  the  means 
1  wholly 
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<wholty  unprovided  in  any  books.  I  have  therefore 
concifely  laid  down  the  general  principles  on  which 
the  nature  ofglafs  is  to  be  explained ;  and  then 
enumerated  the  qualities  and  ufes  of  the  feveral 
ingredients  in  the  kinds  now  made ;  after  which 
I  have  proceeded  to  give  the  compofition,  and  rules 

for  the  treatment  of  each  particular  fort :  fo  that 
every  thing  may  be  furnijhed,  either  for  the  learn- 
ing  the  prefent  pratlice  ;  or  making  experiments 

for  the  further  extenfon  and  improvement  of  the 
art.  The  preparing  coloured  glafs  for  the  imita- 
tion of  precious  ftones  had  indeed  been  more  ex- 
ienjively  taught  by  Neri  and  Kunckel,  and  the" 
writers  after  them.  But  in  all  their  works, 
along  with  fome  good  recipes,  there  were  others 
intermixed^  that  were  very  liable  to  miflead  fuch 
as  might  make  ufe  of  them  and  occafon  a  fruit- 
lefs  expence  of  time  and  money.  A  complete  fet 
of  proceffes  for  the  bejl  competition  and  treatment 
of  every  fort  was  consequently  fill  wanting ;  and 
is  here  attempted  to  be  fupplied  in  the  mojl  effec- 
tual manner.  The  preparation  and  management  of 

foils  is  a  proper  appendage  to  the  coloured  glafs  % 
being  fubfervient  to  the  fame  purpofe  :  and  was 
therefore  annexed  to  this  part  of  the  work. 

In  the  fourth  part,  the  nature  and  manufac- 
ture of  porcelain,  or  China  ware,  is  taught : 
which  will  be  doubtlefs  acceptable  at  this  time  ; 
when  attempts  are  making  to  efiablifh  five  or  fix 
different  manufactories  in  our  own  -  country : 
which,  confidering  the  great  advantage  received 

from  thofe  of  Drefden  and  Vincennes,  ought  cer- 
tainly to  meet  with  all  the  encouragement  and 

^  affl- 
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afjijlance  that  can  be  given  either  by  the  public 
or  private  perfons.  To  this  is  added  Mr.  Rau- 
mur's method  of  converting  glafs  into  porcelain, 
an  article  which \  if  it  may  not  be  fometimes  ren- 
dered ufeful,  is  at  leaf  very  curious. 

The  fifth  part  contains  a  complete  fet  of  re- 
cipes for  tranfparent  and  coloured  glazings  for 
ft  one  and  earthen  ware,  This  article  was  indeed 
fupplied  before  in  fome  degree,  in  the  firfl  volume \ 
by  the  enamel  colours.  But  as  Kunckel  had  made  a 
collection  of  all  the  methods  of  preparing  the  glaz- 
ings at  Delft,  and  publijhed  it  in  his  work  $ 
and  as  there  are  fome  kinds  that  differ  from  any 
of  the  compofitions  ufed  for  enamelling ;  I  thought 
the  giving  the  detail  of  the  whole  might  be  fer- 
viceable.  This  is  indeed  of  greater  importance 
at  prefent,  as  there  is  now  a  great  fpirit  of  im- 
provement in  the  manufacture  of  ftone  and 
earthen  ware,  which  ought  to  be  encouraged  and 
aided  by  every  means,  as  the  French  have  of  late 
greatly  fupplanted  us  in  this  branch  of  commerce9 
even  Jo  as  to  fupply  Ireland,  to  the  amount  of 
twelve  or  fourteen  thoufand  pounds  worth  per 
annum. 

The  fixth  part  confifls  of  an  account  of  the  beft 
methods  of  preparing  the  papier  mache,  either  ap- 
plied to  emboffed  work  and  bafs-relieves,  or  to  the 
forming  boxes,  &c. :  and  to  this  is  fubjoined  the 
method  of  making  the  fame  kind  of  fmall  pieces, 
w  tea-cups,  faucers,  &c.  from  whole  paper  and 
alfo  from  faw-dujl.  The  manufacture  of  the 
papier  mache  being  new  in  this  country,  it  is 
more  particularly  ufeful  to  propagate  the  art  of 

pre- 
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preparing,  forming,  and  ornamenting  it  for  the 
various  purpofes  to  which  it  is  applied  >  that  d 
greater  number  may  be  induced  to  engage  in 
cultivating  a  branch  of  commerce,  in  which  we 
have  already  rivalled  our  competitors  at  foreign 
markets. 

To  thefe  fix  regular  parts  of  the  work  art 
added  an  Appendix,  containing  fuch  articles  as 
were  before  omitted  ;  though  belonging,  in  fome 
manner,  to  the  former  heads,  The  principal  are, 
the  art  of  weaving  tapejlry  as  well  by  the  high 
as  low  warp  ,  the  whole  manufacture  of  paper 
hangings,  and  fome  other  detached  articles. 

The  above  fix  parts  and  appendix,  together 
with  the  firfl  volume,  contain  the  whole  of  what 
appears  to  me  neceffary  for  the  completion  of  the 
defign  of  teaching  all  thofe  leffer  and  fubordinate 
artSy  that  are  requifite  to  the  execution  of  the 
fever al  arts  of  defign  :  and  I  flatter  myfelfi 
therefore,  the  work  will  be  found  to  comprehend 
all  the  material  articles,  that  fall  properly  within 
the  pretenfions  of  the  title. 

I  hope,  alfo,  they  will  be  found  to  be  fo 
treated  of,  as  may  render  them  mojl  extenfively 
ufeful,  as  well  to  profefi  artijls  as  others:  efpe- 
cially,  as,  in  this  edition,  every  thing  has  been 
added,  which  the  mofi  indujlrious  refearch  could 
procure  fince  the  publication  of  the  firfl  and 
the  former  contents  corrected  and  explained,  with 
the  greateft  care  and  attention,  wherever  there 
appeared  the  leaf  occafion  for  it. 
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SECT.  1.    Of  inks  in  general* 

INKS  are  fluid  compounds,  intended  to 
formcharaaers,fliades,lines,fcrolls5orfome 
other  kinds  of  figures,  on  proper  grounds 
of  paper,  parchment,  vellum,  or  fuch  other 
fubftance  as  may  be  fit  to  receive  them. 
They  are  of  two  kinds;  writing  ink,  and 
printing  ink\  which,  befides  their  manner  of 
ufe,  differ  in  this,  that  the  firft  is  always 
formed  in  fome  aqueous  fluid:  the  latter  ii* 
oil. 

Water  being  the  vehicle  in  writing  inks 
it  is  neceflary,  befides  the  tinging  fubftances 
that  are  ufed  to  give  the  proper  colour  to  it, 
to  add  fome  mucilaginous  or  vifcid  body,  to 
prevent  its  running  or  fpreading  on  the  paper 
or  parchment  further  than  the  lines  neccfiary 
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for  forming  the  figure  of  the  letters,  chara&ers, 
or  lines  of  the  writing  or  drawing.  This  in- 
tention has  been  found  to  be  beft  anfwered 
by  the  addition  of  gum  Arabic ;  which  indeed 
appears  to  have  been  applied  to  this  purpofe 
ever  fince  the  firft  introduction  into  ufe  of  ink 
formed  of  water.  But,  to  avoid  ufing  fo  much 
of  the  gum  as  may  render  the  ink  too  thick, 
alum  is  added  by  fome  in  the  fame  intention ; 
as  it  weakens  the  mutual  attraction  of  the 
paper  or  parchment  and  the  water  of  the  ink ; 
and  therefore  prevents  its  flowing  fo  freely 
from  the  pen. 

Writing  inks  have  been  invented  of  various 
colours :  but  none  are  in  general  ufed  except 
black  and  red:  though  there  are  many  yellow 
tinges  extremely  well  fuited  to  the  compo- 
fition  of  ink.  But  the  lightnefs  of  yellow 
making  its  effe£t  on  a  white  ground  fo  little 
prevalent,  is  a  good  reafon,  neverthelefs,  for 
preferring  red  to  it,  where  any  colour  befides 
black  is  wanted. 

For  printing  inks  likewife,  the  oil  requires 
a  previous  preparation  ;  as  well  to  render  it 
more  unfluous,  as  to  make  it  dry  the  quicker. 
But  this  preparation  being  the  reducing  the  oil 
to  the  ftate,  where  it  is  called  drying  oils  in 
painting,  which  has  before  been  fully  fliewn 
and  explained  in  treating  of  oil  as  a  vehicle 
for  painting,  it  will  be  needlefs  to  repeat  any 
particulars  relating  to  it  again  in  the  cafe  of 
inks. 
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SECTION  II. 

Of  hlack  writing  ink. 

TH  E  tinging  matter  of  black  inks  is 
moft  generally  borrowed  from  two 
fubftances,  galls  and  logwood.  For  though 
Roman  vitriol,  coal  of  various  fubftances,  and 
other  tinging  or  coloured  bodies,  have  been 
fometimes  ufed ;  yet  they  are  either  fo  much 
lefs  efficacious,  or  fo  attended  with  difcordant 
qualities,  as  renders  the  galls,  efpecially  when 
conjoined  with  the  logwood,  greatly  prefer- 
able to  them.  Galls  are  therefore  by  much 
the  moft  common  tinging  fubftance  employed 
for  forming  ink :  though  the  colouring  matter 
they  contain  is  not  in  its  natural  ftate  black ; 
but  being  extradted  by  water  in  the  form  of  a 
tin&ure  or  infufion,  requires  to  be  conjoined 
with  precipitated  iron,  in  order  to  render  it  fo* 
For  this  reafon  green  vitriol  or  copperas  is 
always  added  to  the  infufion  or  tindure  of  the 
galls  j  and  being  conftituted  of  iron  combined 
with  the  vitriolic  acid,  and  analyzed  by  the 
gummous  matter  that  makes  the  tinging  part 
of  the  galls ;  affords  iron  in  that  ftate  proper 
for  ftriking  the  black  colour. 

The  nicety  in  the  CGmpofition  of  inks  lies 
in  adequating  the  proportion  of  the  vitriol  to 
the  galls.  For  in  cafe  of  great  error  in  this 
particular,  the  ink  turns  brown  with  time, 
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and  fometimcs  wholly  difappearsj  as  there 
may  be  found  too  many  inftances  amongft  the 
modern,  as  well  as  older  writings.  The  ad- 
jufting  the  refpeftive  quantities  of  thefe  two 
ingredients,  cannot,  neverthelefs,  be  reduced 
to  any  certain  rules  that  will  always  avail  in 
every  inftanee.  Becaufe  the  difference  in  the 
ftrength  of  different  parcels  of  the  galls,  and 
in  the  incidental  circumftances  of  extracting 
the  tinging  matter  from  them,  makes  a  great 
variation  in  the  eflential  proportion  with  re- 
gard to  the  vitriol.  This  incertitude  with  re- 
ipedt  to  the  durablenefs  of  the  colour  of  the 
ink,  as  far  as  it  depends  on  the  galls,  has  intro- 
duced the  ufe  of  logwood,  as  an  auxiliary 
tinge.  For  this  wood  affords  a  gum  folublc 
in  water,  that  when  ftruck  with  the  precipi- 
tated iron,  as  well  as  any  other  alkaline  body, 
becomes  a  deep  purple  or  blue  tinge ;  which, 
though  not  of  itfelf  ftrong  enough  to  form  a 
perfedl  ink,  is  yet  of  a  fufficient  force,  com- 
bined with  the  brown  of  the  iron,  to  fupport 
a  legible  colour  in  the  ink,  even  if  the  galls 
fail  and  wholly  lofe  their  tinging  power,  as 
frequently  happens.  And  indeed,  when  no 
fuch  mifcarriage  occurs,  the  purplifh  blue 
tinge  of  the  logwood,  conjoined  with  the  black 
of  the  galls,  gives  a  beauty  and  ftrength  to  the 
colour  of  the  ink. 

Privet  berries  have  been  likewife  ufed  in 
the  fame  intention  as  the  logwood :  as  they 
afford  by  prefTure  when  ripe  a  juice  of  a  very 
ftrong  purple  colour. 

In 
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In  order  to  make  the  ink  work  more  freely, 
and  have  a  greater  body  and  more  glofly  ap* 
pearance,  fug&r,  and  fugar-candy,  are  fre- 
quently added  in  a  fmall  proportion.  But 
there  is  another  fubftance  that  produces  this 
efFeft  in  a  more  perfect  manner,  and  greater 
degree;  which  is  the  pomegranate  peel ;  which 
added  to  the  other  ingredients,  gives  a  fhining 
appearance,  and  improves  highly  the  effed;  of 
the  ink. 

Alum,  as  I  before  obferved,  is  fometimes 
added  to  the  ink :  but  it  is  not  neceffary  where 
the  pomegranate  peel  is  ufed. 

There  are  many  recipes  for  forming  ink  of 
wine  or  vinegar,  inftead  of  water:  though 
the  pradice  is  certainly  very  erroneous.  For 
the  wine,  though  it  does  not  equally  obftrud; 
the  effect  of  the  galls  as  the  vinegar,  does  yet 
in  no  degree  contribute  to  the  improvement 
of  the  qualities  required  in  black  ink :  the 
vinegar,  however,  is  not  only  unneceffary,  but 
really  detrimental  to  the  effect  of  the  galls ; 
as  it  neutralizes  the  iron,  and  confequenriy 
deftroys  the  tinging  property  of  the  galls, 
which  depends  upon  it ;  and  therefore  occa- 
fions  a  very  large  quantity  to  be  requifite  for 
the  producing  even  any  black  at  all  in  the  ink* 
This  quality  of  the  vinegar  may  be  ealily  de- 
monftrated,  by  the  mixing  a  fmall  proportion 
of  it  with  any  ink  tinged  only  with  galls :  for 
it  will  inftantly  deftroy  the  blacknefs ;  and 
render  the  ink  either  brown,  or  colourlefs  like 
water, 
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Spirit  of  wine,  and  brandy,  are  fometimes 
alfo  added  to  ink,  to  prevent  its  growing 
mouldy:  but  care  muft  be  taken  that  the  fpi- 
rit  be  not  commixt  with  much  of  the  acid 
ufed  by  the  diftillers  in  the  rectification  of  it; 
for  otherwife  it  will  weaken  the  ink,  and 
fometimes,  as  I  have  feen  inftances,  even 
wholly  deftroy  the  colour, 

f         Composition  of  common  black  ink. 

u  Take  one  gallon  of  foft  water;  and  pour 
"  it  boiling  hot  on  one  pound  of  powdered 
"  galls,  put  into  a  proper  veflel.  Stop  the 
<c  mouth  of  the  veffel;  and  fet  it  in  the  fun 
<c  in  fummer,  or  in  winter  where  it  may  be 
"  warmed  by  any  fire;  and  let  it  ftand  two 
<c  or  three  days.  Add  then  half  a  pound  of 
"  green  vitriol  powdered ;  and  having  ftirred 
Cc  the  mixture  well  together  with  a  wooden 
<{  fpatula,  let  it  ftand  again  for  two  or  three 
"  days ;  repeating  the  ftirring ;  when  add 
c<  further  to  it  five  ounces  of  gum  Arabic  dif- 
<c  folved  in  a  quart  of  boiling  water ;  and, 
c<  laftly,  two  ounces  of  alum:  after  which 
"  the  ink  (hould  be  {trained  through  a  coarfe 
"  linnen  cloth  for  ufe." 

The  galls  fhould  be  good ;  or  the  ink  will 
fail;  as  it  very  frequently  does  from  an  error 
in  this  point.  The  marks  of  their  goodnefs  is, 
the  appearing  of  a  bluifti  colour,  and  feeling 
heavy.  Where  they  are  light  in  weight,  and 
of  a  whitifh  brown  colour,  without  any  blue, 
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they  ihould  be  rejected  5  or  a  greater  propor- 
tion fliould  be  ufed. 

In  all  the  recipes  I  have  ever  feen  for  ink, 
the  gum  Arabic  is  ordered  to  be  put  undiflblved 
into  the  mixture  of  water,  galls,  and  vitriol; 
but  however  common,  it  is  certainly  a  very 
injudicious  pradiice.  For  as  gum  Arabic  is 
with  fome  difficulty  diffolved  in  fimple  water, 
and  much  more  fo  in  fuch  as  is  acidulated  by 
falts  like  the  vitriol,  and  clogged  likewife  with 
the  folid  part  of  the  galls  and  the  precipitated 
iron,  it  is  certainly  much  better  to  make  a 
folution  of  it  in  part  of  the  water  of  which  the 
ink  is  to  be  formed,  previoufly  to  its  being 
commixt  with  the  other  ingredients;  which 
would,  otherwife,  in  fpite  of  the  moft  fre- 
quently repeated  ftirrings,  keep  it  at  the  bot- 
tom of  the  veffel;  and  prevent  its  being  ever 
wholly  freed  from  them,  and  diffolved. 

Boiling  either  the  infufion  of  the  galls,  or 
the  mixture  after  the  addition  of  the  vitriol, 
has  likewife  been  frequently  ordered,  and 
pradtifed.  It  is  neverthelefs  not  only  needlefs, 
but  injurious  to  the  preparation  of  the  ink. 
As  it  can  have  no  effedt  on  the  vitriol,  befides 
conducing  to  the  folution  of  it,  which  is  ealily 
effe&ed,  in  the  proportion  of  water  proper  to 
be  ufed,  without  any  heat :  and,  with  refpedt 
to  the  galls,  their  tinging  power  refiding  in 
an  effential  oil,  that  is  volatile,  and  will  rife 
with  lefs  heat  than  that  of  boiling  water,  it 
is  neceffariiy  leffened  by  the  evaporation ;  and 
confequently,  though  more  of  it  may  be  ex- 
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traded  from  the  galls,  yet  lefs  will  be  retained 
in  the  fluid,  than  if  infufion  with  a  gentle  heat 
be  ufed,  inftead  of  decoction. 

Having  thus  given  the  beft  means  of  pre-> 
paring  black  ink  in  the  common  and  fimpleft 
manner,  I  will  fubjoin  a  recipe  for  forming 
the  moft  perfect  ink :  which  will  be,  never- 
thelefs,  found  very  little  more  expenfive  and 
troublefome  than  the  common  kind ;  though 
greatly  fuperior  both  with  refpect  to  the  beauty 
of  the  colour,  and  the  fecurity  of  its  (tending 
well. 

Improved  compojition  of  black  writing  ink. 

?f  Take  a  gallon  of  foft  water;  and  boil  in 
u  it  a  pound  of  chips  of  logwood  for  about 
*f  half  an  hour.  Take  the  decoftion  then  ofF 
"  the  fire,  and  pour  it  from  the  chips  while 
<c  boiling  hot  on  a  pound  of  the  beft  Aleppo 
K{  galls  beaten  to  powder,  and  two  ounces  of 
"c  pomegranate  peels,  put  into  a  proper  veffel. 
i:  After  having  ftirred  them  well  together 
9t  with  a  wooden  fpatula  for  fome  time,  place 
?<  them  in  the  fun-fhine  in  fummer,  or 
"  within  the  warmth  of  any  fire  if  in  win- 
"  ter,  for  three  or  four  days ;  ftirring  the 
u  mixture  again  as  often  as  may  be  conve- 
"  nient.  At  the  end  of  that  time  add  half 
€t  %  pound  of  green  vitriol  powdered;  and 
u  let  the  mixture  remain  four  or  five  days 
il  more,  ftirring  it  as  frequently  as  may  be 
's  convenient :   and  then  add  further  four 

<c  ounces 
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'*  ounces  of  gum  Arabic  diffolved  in  a  quart 
u  of  boiling  water  5  and  after  giving  the  ink 
cc  fome  time  to  fettle,  ftrain  it  off  from  the 
I*  dregs,  through  a  coarfe  linnen  cloth :  and 
*s  keep  it  well  ftopt  for  ufe." 

If  the  ink  be  defired  to  ftiine  more,  the 
proportion  of  the  pomegranate  peel  muft  be 
increafed:  and  in  the  country,  where  the 
logwood  cannot  be  fo  eafily  procured,  a 
pound  of  ripe  privet  berries  may  be  fub- 
ftituted  for  it. 

In  order  to  fecure  this  ink  from  growing 
mouldy,  a  quarter  of  a  pint  or  more  of  fpirit 
of  wine  may  be  added :  but  to  prevent  its 
containing  any  acid,  which  may  injure  the 
ink,  a  little  fait  of  tartar  or  pearl-afhes  fhould 
be  added  previoufly,  and  the  fpirit  poured  off 
from  it;  which  will  render  it  innocent  with 
regard  to  the  colour  of  the  ink. 

Thefe  are  the  beft  recipes  for  the  kinds  of 
ink  now  in  ufe ;  but  for  the  fake  of  thofe,  who 
#re  fond  of  variety,  I  will  add  one  recipe  for 
an  ink  prepared  on  other  principles,  formerly 
fometimes  ufed ;  and  at  firft  invented  probably 
on  account  of  that  failure  of  the  colour  of  the 
ink  made  of  galls,  which  might  be  experienced , 
particularly  when  injudicioufly  prepared. 

Compofulon  for  black  writing  ink>  without  galls 
or  green  vitriol. 

"  Infufe  a  pound  of  pomegranate  peels, 
*6  broken  to  a  grpls  powder,  for  twenty-four 
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,c  hours,  in  a  gallon  and  a  half  of  water ;  and 
"  afterwards  boil  the  mixture  till  one-thfrd  of 
"  the  fluid  be  wafted.  Add  then  to  it  one 
<c  pound  of  Roman  vitriol,  and  four  ounces 
"  of  gum  Arabic  powdered ;  and  continue 
iC  the  boiling  till  the  vitriol  and  gum  be 
"  diffolved  :  after  which  the  ink  muft  be 
"  ftrained  through  a  coarfe  linnen  cloth,  and 
"  will  be  fit  for  ufe." 

This  ink  is  fomewhat  more  expenfive,  and 
yet  not  near  fo  good  in  hue,  as  that  made  by 
the  preceding  method  :  but  the  colour  which 
it  has  is  not  liable  to  vanifli  or  fade  in  any 
length  of  time:  and  therefore  very  curious 
perfons  may  have  fome  fatisfadtion  in  being 
poffefled  of  fuch  a  recipe. 

preparation  of 'a  powder \  for forming  good  black 
ink  extemporaneoufly  by  the  addition  of  water. 

<c  Infufe  a  pound  of  galls  powdered,  and 
"  three  ounces  of  pomegranate  peels,  in  a 
<c  gallon  of  foft  water  for  a  week,  in  a  gentle 
"  heat  ;  and  then  ftrain  off  the  fluid  through 
u  a  coarfe  linnen  cloth.  Add  then  to  it, 
*c  eight  ounces  of  vitriol  diffolved  in  a  quart 
**  of  water,  and  let  them  remain  for  a  day  or 
<c  two  ;  preparing  in  the  mean  time  a  decoc- 
<c  tion  of  logwood,  by  boiling  a  pound  of  the 
tc  chips  in  a  gallon  of  water,  till  one-third  be 
<c  wafted;  and  then  ftraining  the  remaining 
<c  fluid  while  it  is  hot.  Mix  the  decoftion, 
"  and  the  folution  of  galls  and  vitriol,  toge- 

t€  ther; 
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"  ther ;  and  add  five  ounces  of  gum  Arabic  j 
€t  and  then  evaporate  the  mixture  over  a  com- 
"  mon  fire  to  about  two  quarts :  when  the 
<c  remainder  muft  be  put  into  a  veflel  proper 
"  for  that  purpofe,  and  reduced  to  drynefs  in 
c<  balneo  maria  5  that  ig,  by  hanging  the 
<c  veffel  in  boiling  water.  The  mafs  left, 
<c  after  the  fluid  is  wholly  exhaled,  muft  be 
*'  well  powdered  \  and,  when  wanted  for 
<c  ufe,  may  be  converted  into  ink  by  the 
cc  addition  of  water/' 

It  was  formerly  the  pra&ice  in  compound- 
ing the  portable  inks,  to  mix  the  galls  in  fub- 
fiance  with  the  other  ingredients  -y  and  form 
the  compofition  only  of  them  with  vitriol 
and  gum  Arabic,  powdered  together.  But 
befides  the  clogging,  and  fouling  it,  with 
the  ligneous  matter  of  the  galls,  there  could 
be  no  dependance  on  the  ftanding  of  ink  fo 
imperfeitly  formed. 

Compofitions  were  alfo  formerly  made  for 
portable,  or  extemporaneous  inks,  without 
galls  or  vitriol ;  of  one  of  which  the  following 
is  a  recipe. 

"  Take  half  a  pound  of  honey,  and  the 
"  yolk  of  an  egg ;  and  mix  them  well  toge- 
lt  ther.  Add  two  drams  of  gum  Arabic  finely 
"  levigated;  and  thicken  the  whole  with 
"  lamp  black  to  the  confiftence  of  a  Riff 
"  pafte ;  which  being  put  to  a  proper  quantity 
J*  of  water,  may  be  ufed  as  an  ink." 
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SECTION  III. 


Preparation  of  red  writing  ink. 


AKE  of  the  rafpings  of  Brazil  wood 


"  them  two  or  three  days  in  vinegar,  which 
9i  ftiould  be  colourlefs  where  it  can  be  fo  pi  o- 
Cf  cured.  Boil  the  infufion  then  an  hour  over 
"  a  gentle  fire;  and  afterwards  filter  it,  while 
u  hot,  through  paper  laid  in  an  earthen  cul- 
Cf  lender.  Put  it  again  over  the  fire,  and  dif- 
<c  folve  in  it,  firft  half  an  ounce  of  gum 
<c  Arabic;  and  afterwards  of  alum,  and  white 
<f  fugar,  each  half  an  ounce." 

Care  {hould  be  taken  that  the  Brazil  wood 
be  not  adulterated  with  the  Braziletto  or  Cam- 
peachy  (commonly  called  peachy)  wood ; 
which  is  moftly  the  cafe,  when  it  is  ground  : 
and  though  a  very  detrimental  fraud,  in  all  in- 
ftances  of  the  application  of  Brazil  wood  to 
the  forming  bright  red  colours,  cannot  yet  be 
perceived  after  the  mixture  of  the  rafpings, 
but  by  trial  in  ufing  them,  It  is  therefore 
much  the  beft  way,  when  wanted  for  pur- 
pofes  like  this,  to  procure  the  true  Brazil 
wood  in  pieces :  and  to  fcrape  it  with  a  knife, 
or  rafp  it  with  a  very  bright  file  (but  all  ruft 
of  iron  muft  be  carefully  avoided);  by  which 
means  all  pofiibility  of  fophiftication  is  of 
courie  prevented. 


quarter  of  a  pound;  and  infufe 
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Red  ink  may  Hkewife  be  prepared,  by  the 
above  procefs,  of  white  wine  inftead  of  vine- 
gar :  but  it  fhould  be  four,  or  difpofed  to  be 
fo :  otherwife,  a  third  or  fourth  of  vinegar 
fhould  be  added,  in  order  to  its  taking  the 
ftronger  tin&ure  from  the  wood.  Small  beer 
has  been  fometimes  ufed  for  the  fame  purpofe; 
but  the  ink  will  not  be  fo  bright :  and  when 
it  is  ufed,  vinegar  fhould  be  added,  the  quan- 
tity of  gum  Arabic  diminifhed,  and  the  fugar 
wholly  omitted. 

Preparation  of  red  ink  from  vermilion. 

"  Take  the  glair  of  four  eggs,  a  tea-fpoon- 
**  ful  of  white  fugar  or  fugar-candy  beaten  to 
u  powder,  and  as  much  fpirit  of  wine;  and 
€t  beat  them  together  till  they  be  of  the  con- 
sc  fiftence  of  oil.  Then  add  fuch  a  proportion 
"  of  vermilion  as  will  produce  a  red  colour, 
*€  Efficiently  ftrong ;  and  keep  the  mixture 
"  in  a  fmall  phial  or  well-ftopt  ink  bottle  for 
"  ufe.  The  compofition  fhould  be  well 
<c  ihaken  together  before  it  be  ufed." 

Inftead  of  the  glair  of  eggs,  gum  water  is 
frequently  ufed :  but  thin  fize  made  of  ifin- 
glafs  with  a  little  honey,  is  much  better  for 
the  purpofe. 
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Preparation  of  green  writing  ink. 

6C  r  I  AKE  an  ounce  of  verdigrife;  and 
* cc  J  having  powdered  it,  put  to  it  a  quart 
of  vinegar  ;  and,  after  it  has  flood  two  or 
<c  iiree  days,  ftrain  off  the  fluid  ;  or,  inftead 
'  of  this,  ufe  the  chryftals  of  verdigrife  dif- 
*f  folved  in  water.  Then  diffolve,  in  a  pint 
<f  of  either  of  thefe  folutions,  five  drams  of 
"  gum  Arabic,  and  two  drams  of  white 
"  fugar." 


SECTION  V. 

Preparation  of  yellow  writing  ink. 

tC  T3  OIL  two  ounces  of  the  French  berries 
"  Jl3  in  a  quart  of  water,  with  half  an 
<e  ounce  of  alum,  till  one-third  of  the  fluid  be 
€C  evaporated  5  and  then  diflblve  in  it^two  ' 
ff<  drams  of  gum  Arabic,  and  one  dram  of 
£g  fugar;  and  afterwards  a  dram  of  alum 
¥  powdered/* 
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SECTION  VI, 

Of  printing  inks. 

T)RINTING  inks,  as  1  before  intimated, 
JL  in  the  general  account  of  inks,  are 
compounded  of  drying  oil,  and  fome  pig- 
ment of  the  colour  required  in  the  ink. 
The  goodnefs  of  the  ink  depends,  therefore, 
both  on  the  compofition  of  the  drying  oil* 
and  the  perfeftion  of  the  colouring  pigment. 
At  prefent  however  printing  ink  is  feldom 
ufed  of  any  other  colour  than  ..  black,  or 
red  :  and,  except  in  the  cafe  jf^ngravings 
on  copper  plates,  the  common  drying  oil, 
mixt  with  crude  linfeed  oil  and  lamp  black, 
is  made  to  anfwer  the  purpofe.  The  bell 
proportion  of  the  lamp  black  to  the  oil  is 
laid  to  be  about  an  ounce  to  a  pound : 
and  the  reftvmuft  depend  on  the  goodnefs 
of  the  materials  ufed. 

For  the  more  perfeft  bfeck  printing  ink, 
proper  for  copper  plates  and  fuch  other  nice 
purpofes,  a  drying  oil  prepared  from  nut  oil, 
and  the  German  black  made  at  Frankfort, 
and  fome  other  places,  from  the  lees  of 
wine,  (hould  be  ufed.  The  moft  approved 
method  of  preparing  this  oil,  and  mixing  it 
with  the  black,  is  as  follows 
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Preparation  of  black  printing  ink  for  engravings 
on  coppery  or  other  nice  purpofes. 

"  Take  any  quantity  of  the  beft  nut  oil ; 
"  and  put  it  into  an  iron  pot  with  a  cover  well 
*'  fitted  to  it  5  of  which  pot  it  muft  fill  only 
"  two-thirds.  Place  it  on  a  fire ;  and,  having 
"  put  on  the  cover,  let  it  continue  in  that  ftate 
"  till  it  makes  an  ebullition ;  when  it  muft  be 
cc  very  well  ftirred,  to  prevent  its  boiling  over. 
"  Suffer  it  then  to  catch  fire,  or  kindle  it  by 
*c  a  lighted  paper ;  and  when  it  flames,  take 
<c  it  from  the  fire,  and  place  it  in  a  corner  of 
"  the  chimney  ;  where  let  it  continue  to  burn 
<c  half  an  hour;  frequently  ftirring  it.  Ex- 
<c  tinguifli  tfien  the  flame,  by  putting  the 
*c  cover  on  the  pot ;  or,  if  that  be  not  effec- 
*c  tual,  by  putting  a  wet  cloth  over  it.  This 
"  produces  the  weak  oil  which  has  the  prin- 
cc  cipal  part  in  the  compofition  of  the  ink, 
a  But  a  ftrong  oil  muft  likewife  be  prepared  by 
"  the  fame  means ;  only  inftead  of  extinguifh- 
"  ing  the  flame  at  the  end  of  half  an  hour,  it 
€c  muft  be  continued  till  the  oil  be  rendered 
u  very  thick  and  glutinous,  which  muft  be 
"  examined  by  taking  a  little  out  of  the  pot, 
<c  and  fuffering  it  to  cool :  when,  if  it  be  found 
"  to  be  extremely  adhefive  and  ropy,  fo  as  to 
u  be  drawn  out  in  long  threads,  it  is  fuffi- 
<c  ciently  burnt ;  and  the  flame  muft  be  put 
<c  out.  This  is  the  ftrong  oil,  of  which  a 
"  proportion  is  to  be  ufed  along  with  the 
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*s  other  in  the  printing  ink.  Having  prepared 
cs  thefe  oils,  take  half  a  pound  of  the  Frank- 
*-  fort,  or  any  other  good  black  -3  and  grind 

it  with  the  addition  of  only  fo  much  of  the 
cc  weak  oil  as  is  neceffary  to  make  it  work  on 
<c  the  ftone ,  which  will  be  generally  fome- 
u  thing  lefs  than  half  the  weight.  The  whole 
"  being  firft  incorporated  together,  and  after- 
u  wards  thoroughly  well  mixt  by  a  fecond 
<c  grinding,  (having  only  a  fmall  quantity  on 
**  the  ftone  at  a  time,)  a  quantity  of  the  ftrong 
u  oil  mull  be  added  ;  which  may  be  as  much 
"  as  is  equal  to  the  fize  of  a  fmall  hen's  egg. 
"  It  will  then  be  fit  for  ufe  and  muft  be  put 
"  into  a  proper  pot,  and  covered  with  paper 
"  of  leather/' 

There  are  fome  who  add  an  onion  or  cruft 
of  bread  to  the  oil  while  boiling  ->  in  order  to 
take  off  the  greafinefs :  but  the  burning  will 
fufficiently  do  that  office  when  properly  ma- 
naged. 

Inftead  of  Frankfort,  or  other  kinds  of  black 
commonly  ufed,  the  following  compofltion 
may  be  fubftituted  ;  and  will  form  a  much 
deeper  and  more  beautiful  black  than  can  be 
obtained  by  any  other  method. 

tc  Take  of  the  deepeft  Prufilan  blue  five 
,€  parts,  and  of  the  deepeft-coloured  lake  and 
"  brown  pink  each  one  part.  Grind  them 
<c  well  with  oil  of  turpentine  :  and  afterwards 
"  with  the  ftr©ng  and  weak  oils  in  the  man- 
"  ner  and  proportion  above  dire&ed." 
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The  colours  need  not  be  bright  for  this  pur- 
pofe :  but  they  fhould  be  the  deepeft  of  the 
kind  ;  and  perfectly  tranfparent  in  oil,  as  the 
whole  effed:  depends  on  that  quality. 

Of  the  ftuchum,  or  perpetual  ink  of  the  antiertts^ 
for  engraven  letters  on  Jlone. 

This  ink  (as  it  was  called  from  its  applica- 
tion) was  formed  by  mixing  about  three  parts 
of  pitch,  with  one  part  of  lamp  black ;  and 
making  them  incorporate  by  melting  the  pitch. 
With  this  composition  ufed  in  a  melted  ftate, 
the  letters  were  filled ;  and  would,  without 
extraordinary  violence,  endure  as  long  as  the 
ftone  itfelf. 


SECTION  VII. 

Of  fecret  inks. 

A Great  variety  of  methods  have  been  in- 
vented for  making  fecret  letters :  but  the 
moft  common  are,  to  write  with  a  colour lefs 
fluid,  which  may  be  made  to  affiime  the  quality 
of  ink,  either  by  embrocating  or  moiftening  the 
paper  containing  the  writing  with  fome  other 
fluid  ;  or  by  putting  it  into  a  gentle  heat ;  or 
by  immerfing  it  in  water.  But  many  other  ex- 
pedients may  be  found  for  forming  invilible 
letters,  which  may  be  occafionally  rendered 
legible,  by  applying  the  proper  means.  Of 

which, 
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which,  after  fpeaking  of  the  more  common 
methods,  I  will  fubjoin  an  inftance  or  two. 

For  preparing  inks,  which  may  be  made  to 
appear  occafionally,  the  following  methods 
may  be  perfued. 

<c  Take  an  ounce  of  galls  powdered  ;  and 
"  infufe  them  three  or  four  days  in  half  a 
<£  pint  of  water.  Pour  off  the  clear  fluid  ; 
"  and  diffolve  in  it  a  dram  of  gum  Arabic. 
"  Write  with  this  fluid  ;  and,  when  it  is  de- 
<c  fired  to  render  the  writing  vifible,  rub  the 
"  paper  over  with  a  folution  of  green  vitriol  or 
"  copperas,  formed  by  diffolving  half  an  ounce 
cc  of  the  vitriol  in  half  a  pint  of  water." 

Or  otherwife. 

"  Take  two  ounces  of  quicklime,  and  one 
u  ounce  of  orpiment ;  and  add  to  them  a  pint 
<c  of  water.  Let  them  ftand  in  a  gentle  heat, 
<(  often  fhaking  the  veffeil,  for  fome  hours,  or 
<c  longer  if  it  be  convenient  -y  and  then  pour 
<c  off  the  fluid.  Make,  in  the  mean  time,  a 
"  folution  of  fugar  of  lead,  by  diffolving  three 
<c  drams  of  it  in  two  ounces  of  water ;  and 
iC  with  this  folution,  write  on  paper  what  is 
*c  required.  When  it  is  defired  to  render  this 
li  writing  vifible,  embrocate  or  rub  over  the 
"  paper  with  the  fluid  taken  off  from  the  lime 
c<  and  orpiment,  and  the  letters  will  immediate- 
cc  ly  appear  of  a  flrong  blackifh  brown  colour." 

"  Take  any  fmall  quantity  of  the  calcined 
<c  ore  of  bifmuth,  and  diffolve  it  in  aquafortis. 
iC  Then,  having  made  a  ftrong  folution  of  fea 
u  fait  in  water,  add  of  this,  to  the  folution 
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"  of  the  bifmuth  in  the  aquafortis,  one-fourth 
"  of  its  weight.  Evaporate  then  this  mixture  till 
"  it  be  dry,  or  nearly  fo.  There  will  then  remain 
<e  a  reddifh  fait,  which  being  again  diffolved  in 
"  water,  forms  a  fymphathetic  ink.  For,  if 
c<  letters  or  characters  be  written  with  it,  on 
cc  common  writing  paper,  they  will  difappear 
cc  when  dry  and  cold :  but  if  the  paper  be 
c<  heated,  they  will  fhow  themfelves  of  a  green 
"  colour  very  legibly.  On  the  paper's  becom- 
c<  ing  cold,  they  will  again  vanifh  ;  but  may 
Cc  be  renewed  at  pleafure,  by  heating  it  again. 
<c  If  a  folution  of  nitre  or  borax  be  ufed  inftead 
<c  of  fea  fait,  the  writing  when  warmed  will  ap- 
<£  pear  of  a  rofe  colour  inftead  of  green.,> 

In  order  to  make  it  more  eafy  to  write  with 
the  colourlefs  fluids,  they  may  be  mixed  with 
burnt  corks,  ivory  black,  or  charcoal  ground 
to  a  fine  powder.  This  will  render  the  writing 
thin  and  vifible  as  if  ink  had  been  ufed  ;  but  the 
paper  may  be  again  made  to  appear  blank,  by 
rubbing  off  the  black  powder ;  which  may  be 
eafily  done  by  a  foft  brufh  or  linnen  rag.  Where, 
neverthelefs,  any  black  powder  is  mixed  with 
the  fluid,  the  gum  Arabic,  as  directed  in  the 
firft  recipe,  muft  be  omitted ;  otherwife  the 
powder  will  be  fo  cemented  to  the  paper,  as 
not  to  be  eafily  taken  off  from  it,  without  in- 
juring the  invifible  writing  under  it. 

Inviiible  letters,  which  may  occafionally  be 
rendered  apparent,  by  holding  the  paper  on 
which  they  are  written  to  the  fire,  may  be 
made  by  writing  with  the  juice  of  lemons,  or 
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of  onions; — or  with  fal  Ammoniacum  finely 
powdered  and  tempered  with  water  5 — or  by  the 
fluid  which  may  be  preffed  from  the  mixture 
of  onion,  urine,  and  fait,  ground  together  till 
they  become  of  an  unftuous  confidence. 

Letters  may  alfo  be  formed,  which  are  invi- 
sible till  the  paper  on  which  they  are  written 
be  immerfed  in  water.  The  eafieft  method  of 
doing  which  is,  by  writing  with  a  folution  of 
roch  alum  ;  and,  when  it  is  defired  to  have  the 
letters  appear,  placing  the  paper  in  an  horizontal 
situation,  in  a  bafon  full  of  water ;  where,  after 
it  has  remained  fome  time,  the  writing  will  (lie  w 
itfelf  in  a  white  charafter  very  diftin&ly.  There 
are  other  methods  of  doing  the  fame  $  but  as 
they  are  more  complex  and  troublefome  than 
this,  it  is  needlefs  to  infert  them. 

There  is  a  very  neat  and  eafy  method  of 
ufing  a  blank  writing,  that  may  be  made  villr 
ble  occasionally  :  which  is,  the  applying  the 
manner  of  gilding  with  the  gold  armoniac  (as 
it  was  formerly  called)  to  this  purpofe.  It 
muft  be  done  by  diffolving  gum  Ammoniacum 
in  water,  to  which  fome  juice  of  garlic  and  a 
little  gum  Arabic  fhould  be  added ;  and  then 
writing  with  the  mixture  :  which  writing  may 
be  rendered  visible  at  any  time  by  breathing  on 
the  paper,  and  then  laying  a  leaf  of  gold  over 
the  part  written  upon,  which  being  compreffed 
to  the  paper,  and  afterwards  gently  rubbed 
with  a  camel's  hair  brufh,  or  a  little  cotton, 
will  leave  the  writing  perfectly  gilt. 
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CHAP.  II. 
Of  cements, 

E  M  E  N  T  S  require  to  be  of  very  vari- 
ous  compofitions,  and  different  with  re- 
fpedt  to  the  nature  of  the  ingredients,  accord- 
ing to  the  different  manner  in  which  they  are 
to  be  applied ;  and  the  fubftances  they  are  to 
conjoin.  The  kinds  of  cement  ufed  for  com- 
mon purpofes  pafs  under  the  denomination  of 
glues,  fizes,  partes,  and  lutes :  but  fome,  that 
are  ufed  for  extraordinary  occafions,  retain  only 
the  general  name  of  cements. 

Of  common  glue. 

Common  glue  is  formed  by  extracting  the 
gelatinous  part  of  cuttings  or  fcraps  of  coarfe 
leather,  or  the  hides  of  beafts :  but  this  being 
carried  on  as  a  grofs  manufacture  by  thofe  who 
make  it  their  proper  bufinefs,  the  giving  a 
more  particular  account  of  the  method  prac- 
ticed would  be  deviating  from  the  proper  de- 
fign  of  this  work. 

Preparation  of  ifinglafs  glue. 

u  Ifinglafs  glue  is  made  by  dififolving  beaten 
ft  ifinglafs  in  w#ter  by  boilings  and,  having 

"  ftrained 
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a  ftrained  it  through  a  coarfe  linnen  cloth, 
<c  evaporating  it  again  to  fuch  a  confidence, 
<c  that,  being  cold,  the  glue  will  be  perfectly 
"  hard  and  dry.'1 

A  great  improvement  is  faid  to  be  made 
in  this  glue  by  adding  fpirit  of  wine  or  brandy 
to  it  after  it  is  drained,  and  then  renewing  the 
evaporation  till  it  gain  the  due  confidence, 
Some  foak  the  ifinglafs  in  the  fpirit  or  brandy 
for  fome  time  before  it  is  diffolved,  in  order 
to  make  the  glue;  and  add  no  water,  but  let 
the  fpirit  fupply  the  place  of  it.  But  it  is  not 
clear,  from  trial,  that  either  of  thefe  practices 
render  the  glue  better. 

This  ifinglafs  glue  is  far  preferable  to  com- 
mon glue  for  nicer  purpofes ;  being  much 
ftronger,  and  lefs  liable  to  be  foftened  either 
by  heat  or  moifture. 

Preparation  of  parchment  glue. 

tc  Take  one  pound  of  parchment-,  and  boil 
cc  it,  in  fix  quarts  of  water,  till  the  quantity 
"  be  reduced  to  one  quart:  drain  off  the  fluid 
tc  from  the  dregs;  and  then  boil  it  again,  till 
"  it  be  of  the  confidence  of  glue." 

The  fame  may  be  done  with  glovers  cuttings 
of  leather,  which  make  a  colourlefs  glue,  if 
not  burnt  in  the  evaporation  of  the  water. 

Preparation  of  a  very  ftrong  compound  glue. 

"  Take  common  glue  in  very  fmall  or  thin 
a  bits,  and  ifinglafs  glue;  and  infufe  them  in 
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<c  as  much  fpirit  of  wine  as  will  cover  them, 
<c  for  at  leaft  twenty- four  hours.  Then  melt 
cc  the  whole  together  ;  and,  while  they  are 
<c  over  the  fire,  add  as  much  powdered  chalk 
M  as  will  render  them  an  opake  white." 

The  infufion  in  the  fpirit  of  wine  has  been 
directed  in  the  recipes  given  for  this  glue ;  but 
the  remark  on  the  ufe  of  it  in  the  preceding 
article  will  hold  good  alfo  in  this :  and  the 
mixture  may  be  made  with  water  only. 

Preparation  of  a  very  Jlrcng  glue  that  will  rejijl 
moijlure. 

<c  Diffolve  gum  fanderac,  and  maftic,  of 
each  two  ounces,  in  a  pint  of  fpirit  of  wine; 
c<  adding  about  an  ounce  of  clear  turpentine. 
cc  Then  take  equal  parts  of  ifinglafs,  and  parch- 
<c  ment  glue,  made  according  to  the  directions 
*c  in  the  preceding  article ;  and,  having  beat- 
*c  en  the  ifinglafs  into  lmall  bits,  as  for  com- 
<c  mon  ufes,  and  reduced  the  glue  to  the  fame 
"  ftate,  pour  the  folution  of  the  gums  upon 
<c  them;  and  melt  the  whole  in  a  veflfel  well 
<c  covered;  avoiding  fo  great  a  heat  as  that  of 
<c  boiling  water.  When  melted,  ftrain  the  glue 
<c  through  a  coarfe  linnen  cloth;  and  then 
<c  putting  it  again  oyer  the  fire,  add  about  an 
"  ounce  of  powdered  glafs." 

This  preparation  may  be  beft  managed  in 
balneo  maricey  which  will  prevent  the  matter 
burning  to  the  veffel;  or  the  fpirit  of  wine 
from  taking  fire :  and  indeed  it  is  better  to  ufe 
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the  fame  method  for  all  the  evaporations  of  nicer 
glues,  and  fizes ;  but,  in  that  cafe,  lefs  water 
than  the  proportion  directed,  fhould  be  added 
to  the  materials. 

A  very  ftrong  glue,  that  will  relift  water, 
may  be  alfo  made  by  adding  half  a  pound  of 
common  glue  or  ifingiafs  glue  to  two  quarts 
of  fkimmed  milk,  and  then  evaporating  the 
mixture  to  the  due  confidence  of  the  glue. 

Preparation  of  lip  glue,  for  extemporaneoufy 
cementing  paper >  Jilk>  and  thin,  leather \  &c. 

cc  Take  of  ifingiafs  glue,  and  parchment 
w  glue,  each  one  ounce,  of  fugar-candy,  and 
<c  gum  tragacanth,  each  two  drams.  Add  to 
"  them  an  ounce  of  water,  and  boil  the  whole 
<c  together,  till  the  mixture  appear,  when  cold, 
u  of  the  proper  confidence  of  glue.  Then 
<c  form  it  into  fmall  rolls,  or  any  other  figure, 
u  that  may  be  mofl  convenient." 

This  glue  being  wet  with  the  tongue,  and 
rubbed  on  the  edges  of  the  paper,  iilk,  &c. 
that  are  to  be  cemented,  will,  on  their  being 
laid  together,  and  fuffered  to  dry,  unite  them 
as  firmly  as  any  other  part  of  the  fubfbnce0 

Of fixes. 

Common  fiz-e  is  manufactured  in  the  fame 
manner,  and  generally  by  the  fame  people,  as 
glue.  It  is  indeed  glue  left  in  a  moifter  ftate, 
by  difcontinuing  the  evaporation  before  it  is 

brought 
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brought  to  a  dry  confiftence:  and  therefore 
further  particulars  refpecting  the  manufacture 
of  it  are  needlefs  here. — Ifinglafs  fize  may  alfo 
be  prepared,  in  the  manner  above  directed  for 
the  glue,  by  increafing  the  proportion  of  the 
water  for  diffolving  it :  and  the  fame  holds 
good  of  parchment  fize.  A  better  fort  of  the 
common  fize,  which  may  be  likewife  made  by 
treating  cuttings  of  glovers  leather  in  the  fame 
manner. 

Ofpajies. 

Parte  for  cementing  is  formed  principally 
of  wheaten  flour  boiled  in  water  till  it  be  of  a 
glutinous  or  vifcid  confiftence. 

It  may  be  prepared  of  thofe  ingredients  fim- 
ply  for  common  purpofes:  but  when  it  is  ufed 
by  book-binders,  or  for  paper  hangings  to 
rooms,  it  is  ufual  to  mix  a  fourth,  fifth  or  fixth 
of  the  weight  of  the  flower  of  powdered  refin  -y 
and  where  it  is  wanted  ftill  more  tenacious, 
gum  Arabic,  or  any  kind  of  fize,  may  be 
added. 

In  order  to  prevent  the  pafte  ufed  for  hang- 
ing rooms  with  paper,  or  where  it  is  employed 
in  any  other  way  that  may  render  it  fubject  to 
fuch  accidents,  from  being  gnawed  by  rats  and 
mice,  powdered  glafs  is  fometimes  mixt  with 
it.  But  the  moft .effectual  and  eafy  remedy  is 
to  dhTolve  a  little  fublimate,  in  the  proportion 
of  a  dram  to  a  quart,  in  the  water  employed 
for  making  the  pafte  j  which  will  hinder,  not 
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only  rats  and  mice,  but  any  other  kind  of  ver- 
rnine  and  infedts,  from  preying  on  the  pafte. 

Of  lutes. 

Lutes  are  cements  employed  for  making 
good  the  joints  of  glaffes  put  together,  or  other 
fuch  purpofes,  in  chemical  operations.  In  a 
general  view,  the  preparation  of  them  properly 
belongs  to  the  art  of  chemifhy  only:  but  as 
they  are  neverthelefs  fometimes  ufed  in  other 
arts,  it  may  be  expedient  to  ihew  here  the 
manner  of  compounding  them. 

In  the  making  good  junctures,  where  the 
heat  is  not  fufficient  to  burn  paper  or  vegeta- 
ble fubftances,  the  following  mixture,  which  is 
eafily  made,  will  effectually  anfwer  the  purpofe. 
Take  a  mixture  of  linfeed  meal  or  wheaten 
flour  and  whiting,  in  the  proportion  of  one 
part  of  the  firft  to  two  of  the  laft,  tempered 
with  a  folution  of  gum  Senegal  or  Arabic  in 
water,  and  fpread  upon  the  joint,  a  narrow 
piece  fmeared  with  the  fame  being  put  over  it 
and  preffed  clofe.  A  piece  of  bladder  fmeared 
with  gum  water,  or  the  glair  of  eggs,  and  fit- 
ted to  the  glaffes  over  the  joint,  will  alfo  anfwer 
the  fame  end.  But  in  the  rectification  of  fpirit 
of  wine,  or  other  fuch  volatile  fubftances, 
where  the  wafte  made  by  the  efcape  of  the 
vapour  may  be  material,  a  ftronger  lute  formed 
of  quicklime,  tempered  to  a  proper  confiftence 
with  drying  oil,  fhould  be  ufed.  This  mix- 
ture fhould  be  made  at  the  time  it  is  wanted, 
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as  it  very  foon  becomes  dry  and  untraceable: 
and  great  care  muft  be  taken,  where  it  is  em- 
ployed, to  manage  the  heat  in  fuch  manner, 
that  the  vapour  may  not  rife  fo  faft  as  to  heat 
the  veffels  beyond  the  due  point;  for  this  lute 
renders  the  glafles  joined  together  by  it  as  one 
intire  body;  and  will  relift  the  expanfive  force 
of  the  vapour  to  fo  great  a  degree,  that  the 
glafTes  will  frequently  burft  before  it  will  give 
way. 

Where  lute  is  to  be  ufed  in  places  liable  to 
be  fo  heated  as  to  burn  vegetable  or  animal 
fubftances,  it  may  be  thus  compounded. 
Take  two  parts  of  green  vitriol  calcined  to  red- 
nefs,  one  part  of  the  fcoria  or  clinkers  of  a 
fmith's  forge  well  levigated,  and  an  equal 
quantity  of  Windfor  loom  or  Sturbridge  clay 
dried  and  powdered :  temper  them  to  a  proper 
confiftence  with  the  blood  of  any  beaft;  fome 
fiiort  hair,  of  which  the  proportion  may  be  as 
a  twentieth  part  to  the  whole,  being  beaten 
up  with  them,  and  fpread  them  over  the  junc- 
ture. In  cafes  of  little  importance,  a  compo- 
fition  of  fand,  clay,  and  dung  of  horfes  tem- 
pered with  water,  may  be  ufed. 


Preparation  of  cement  for  joining  broken  glajfes, 
china ,  &c. 

The  cement,  which  has  been  moft  ap- 
proved for  uniting  glafs,  china,  or  earthen 
ware,  as  alfo  the  parts  of  metalline  bodies 
(where  foldering  is  not  expedient)  is  thus  pre- 
pared. "  Take 


Of  Cements^  29 
"  Take  two  ounces  of  good  glue,  and  fteep 
"  it  for  a  night  in  diftilled  vinegar:  boil  them 
c<  together  the  next  day;  and  having  beaten 
"  a  clove  of  garlic  with  half  an  ounce  of  ox- 
<c  gall  into  a  foft  pulp,  ftrain  the  juice  through 
"  a  linnen  cloth,  ufing  preffure,  and  add  it 
<c  to  the  glue  and  vinegar.  Take  then  of  fan- 
"  derac  powdered,  and  turpentine,  each  one 
"  dram,  and  of  farcocol,  and  maftic,  pow- 
<c  dered,  each  half  a  dram;  and  put  them 
<c  into  a  bottle  with  an  ounce  of  highly  rec- 
<c  tified  fpirit  of  wine.  Stop  the  bottle;  and 
"  let  the  mixture  ftand  for  three  hours  in  a 
"  gentle  heat;  frequently  making  it.  Mix 
<c  this  tin&ure  alfo  with  the  glue  while  hot; 
cc  and  ftir  them  well  together  with  a  flick 
"  or  tobacco-pipe,  till  part  of  the  moifture 
<c  be  evaporated ;  and  then  take  the  compo- 
<c  fition  from  the  fire;  and  it  will  be  fit  for  ufe. 
"  When  this  cement  is  to  be  applied,  it  muft 
cc  be  dipt  in  vinegar;  and  then  melted  in  a 
<c  proper  veffel,  with  a  gentle  heat ;  and  if 
"  ftones  are  to  be  cemented,  it  is  proper  to 
"  mix  with  it  a  little  powdered  tripoli  or  chalk ; 
"  or,  if  glafs  is  to  be  conjoined,  powdered 
<c  glafs  mould  be  fubftituted.,> 

I  fee  no  reafon  why  common  vinegar  mould 
not  be  equally  proper  for  this  purpofe  with  the 
diftilled ;  nor  indeed  am  I  very  certain  that 
vinegar  improves  at  all  the  cementing  property 
of  the  compofition. 

For  the  uniting  the  parts  of  broken  china 
or  earthen- ware  veffels,  as  alfo  glafs  where  the 

rendering 
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rendering  the  joint  vifible  is  not  of  confe- 
quence,  the  following  compofition,  which  is 
much  more  eafily  prepared,  may  be  fubftituted 
for  the  foregoing. 

"  Take  an  ounce  of  Suffolk  cheefe,  or  any 
<c  other  kind  devoid  of  fat:  grate  it  as  fmall 
<£  as  poffible  \  and  put  it,  with  an  equal  weight 
c<  of  quicklime,  into  three  ounces  of  Ikimmed 
<c  milk.  Mix  them  thoroughly  together  $  and 
"  ufe  the  compofition  immediately. " 

Where  the  broken  vefTels  are  for  fervice  only, 
and  the  appearance  is  not  to  be  regarded,  the 
joints  may  be  made  equally  ftrong  with  any 
other  part  of  the  glafe,  by  putting  a  flip  of 
thin  paper,  or  linnen,  fmeared  with  this  ce- 
ment, over  them,  after  they  are  well  joined  to- 
gether by  it.  This  method  will  make  a  great 
faving  in  the  cafe  of  glaffes  employed  for  che- 
mical, or  other  fimilar  operations. 

A  cement  of  the  fame  nature  may  be  made 
by  tempering  quicklime  with  the  curd  of 
milk,  till  it  be  of  a  due  confidence  for  ufe. 
The  curd,  in  this  cafe,  fhould  be  as  free  as 
poffible  from  the  cream  or  oil  of  the  milk. ' 
On  this  account  it  fhould  be  made  of  milk 
from  which  the  cream  has  been  well  fkimmed 
off;  or  the  kind  of  curd  commonly  fold  in 
the  markets,  made  of  whey,  and  the  milk 
from  which  butter  has  been  extracted,  com- 
monly called  butter-milk.  This  cement  fhould 
be  ufed  in  the  fame  manner  as  the  preceding  : 
and  they  may  be  applied  to  ftones,  marble, 
&c.  with  equal  advantage  as  the  more  com- 
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pound  one  above  given,  and  is  much  more 
eafily  and  cheaply  prepared. 

Drying  oil  with  white  lead  is  alfo  frequently 
ufed  for  cementing  china,  and  earthen  ware : 
but  where  it  is  not  neceffary  the  veffels  (hould 
endure  heat  or  moifture,  ifinglafs  glue  with  a 
little  tripoli  or  chalk  is  better, 

Preparation  of  common  cement  for  joining  ala- 
bafier,  marble,  porphyry,  or  other  Jlones. 

cc  Take  of  bees  wax  two  pounds,  and  of 
"  refin  one  pound.  Melt  them  ;  and  add  one 
<c  pound  and  a  half  of  the  fame  kind  of  mat- 
cc  ter  powdered,  as  the  body  to  be  cemented 
"  is  compofed  of;  ftrewing  it  into  the  melted 
"  mixture,  and  ftirring  them  well  together ; 
tc  and  afterwards  kneading  the  mafs  in  water, 
<c  that  the  powder  may  be  thoroughly  incor- 
<c  porated  with  the  wax  and  refin.  The  pro- 
<c  portion  of  the  powdered  matter  may  be 
cc  varied,  where  required,  in  order  to  bring 
*?  the  cement  nearer  to  the  colour  of  the  body 
"  on  which  it  is  employed." 

This  cement  muft  be  heated  when  applied ; 
as  muft  alfo  the  parts  of  the  fubjedt  to  be  ce- 
mented together ;  and  care  muft  be  taken, 
likewife,  that  they  be  thoroughly  dry. 

It  appears  to  me,  that  the  proportion  of  the 
bees  wax  is  greater  than  it  ought  to  be :  but  I 
receive  this  recipe  from  too  good  an  authority 
to  prefume  to  alter  it.  When  this  compofi- 
tion  is  properly  managed,  it  forms  an  extremely 
3  ftvong 
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ftrong  cement;  which  will  even  fufpend  a 
projecting  body  of  confiderable  weight,  after 
it  is  thoroughly  dry  and  fet :  and  is  therefore 
of  great  ufe  to  all  carvers  in  flone,  or  others 
who  may  have  occafion  to  join  together  the 
parts  of  bodies  of  this  nature. 

Of  cements  for  rock-work,  refervoirs,  and  other 
fuch  purpofes. 

A  variety  of  compofitions  are  ufed  as  ce- 
dents for  purpofes  of  this  kind ;  in  the  ap- 
plication of  which,  regard  fhould  be  had  to 
the  fituation  where  they  are  employed  with 
refpedt  to  moifturej  and  drynefs ;  as  well  as 
to  the  magnitude  of  the  bodies  to  be  con- 
joined together,  or  the  vacuities  or  fiffures  that 
are  to  be  made  good. 

Where  a  great  quanty  of  cement  is  wanted 
for  coarfer  ufes,  the  coal-afh  mortar  (or  Welfh 
tarras  as  it  is  called)  is  the  cheapeft  and  beft ; 
and  will  hold  extremely  well,  not  only  where 
it  is  conftantly  kept  wet  or  dry;  but  even 
where  it  is  fometimes  dry  and  at  others  wet. 
But  where  it  is  liable  to  be  expofed  to  wet  and 
froft,  this  cement  fhould,  at  its  being  laid  on* 
be  fuffered  to  dry  thoroughly  before  any 
moifture  have  accefs  to  it  •>  and,  in  that  cafe* 
it  will  likewife  be  a  great  improvement  to 
temper  it  with  the  blood  of  any  beaft. 

This  mortar  or  Welfli  tarras  muft  be  formed 
of  one  part  lime  and  two  parts  of  well-lifted 
coal-afhes ;  and  they  muft  be  thoroughly  mixt 

by 
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by  being  beaten  together :  for,  on  the  perfect 
commixture  of  the  ingredients,  the  goodnefs 
of  the  compofition  depends. 

Where  the  cement  is  to  remain  continually 
under  water,  the  true  tarras  is  commonly 
ufed  >  and  will  very  well  anfwer  the  purpofe* 
It  may  be  formed  of  two  parts  of  lime,  and 
one  part  of  plafter  of  Paris :  which  (hould  be 
thoroughly  well  beaten  together ;  and  then 
ufed  immediately. 

For  the  fixing  (hells,  and  other  fuch  nice 
purpofes,  putty  is  moft  generally  ufed.  It  may 
be  formed  for  this  purpofe  of  quicklime,  and 
drying  oil,  mixed  with  an  equal  quantity  of 
linfeed  oil ;  or,  where  the  drying  quicker  is 
not  neceflary,  it  may  be  made  with  lime  and 
crude  linfeed,  oil,  without  the  drying  oil. 

The  ftone  cement,  prepared  as  above  of  the 
bees  wax  and  refin,  is  alfo  an  extremely  good 
compofition  for  this  purpofe.  But  refin,  pitch, 
and  brick-duft,  in  equal  parts,  melted  toge- 
ther and  ufed  hot,  are  much  the  cheapeft  ce- 
ment for  fheil-work;  and  will  perform  that 
office  very  well,  provided  the  bodies  they  are 
to  conjoin  be  perfectly  dry  when  they  are  ufeda 
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Of  Se  aling-Wax. 

CHAP.  III. 

Of  fealing-wax. 


SECT.  I.  Of  fealing-wax  in  general. 

SEALING-WAX  is  a  cement  formed 
of  the  refins,  gum  refins,  or  bodies  of  a 
limilar  nature,  tinged  with  fome  pigment  to 
give  the  colour  defired.  It  ought  to  be  ca- 
pable of  refilling  moifture,  and  of  being 
melted  or  growing  foft  by  a  gentle  heat,  and 
becoming  hard  and  tenacious  on  its  again 
growing  cold. 

Moft  of  the  refinous  bodies,  as  feed  and 
fhell-lac,  maftic,  fandarac,  gum  gutta,  gam- 
boge, refin,  turpentine,  and  bees  wax,  have 
been  applied  to  this  purpofe,  and  even  fulphur 
(though  improperly,  from  its  difagreeable 
fumes  on  burning)  has  been  added.  There 
are  two  kinds  of  fealing-wax  in  ufe,  the  one 
HARD,  intended  for  fealing  letters,  and  other 
fuch  purpofes,  where  only  a  thin  body  can 
be  allowed  : — the  other  SOFT,  deligned  for 
receiving  the  impreffions  of  feals  of  office  to 
charters,  patents,  and  other  fuch  inftruments 
of  writing. 

As  there  is  with  refpedt  to  the  hardnefs  of  wax 
a  better  and  more  common  kind  in  ufe,  I  will 

give 
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give  one  good  recipe  for  each  fort :  but  (hall 
omit  all  thofe  ingredients,  which,  though 
formerly  ufed,  produce  no  effedt  but  what 
will  be  equally  found  in  thefe  fimpler  and 
cheaper  compofitions. 


SECTION  II. 

Compojitions  of  hard  fealing-wax  of 
'Various  colours. 

Compofition  of  the  bejl  hard  red  fealing-wax \ 

"  HP  A  K  E  of  fhell-lac,  well  powdered, 
C£  Jl  two  partSj  of  refin  and  vermilion, 
<c  powdered  alfo,  each  one  part.  Mix  them 
"  well  together ;  and  melt  them  over  a 
<c  gentle  fire;  and  when  the  ingredients  feem 
cc  thoroughly  incorporated,  work  the  wax  in- 
u  to  fticks.  Where  fhell-lac  cannot  be  pro- 
c<  cured,  feed-lac  may  be  fubftituted  for  it;?> 

The  quantity  of  vermilion,  which  is  much 
the  deareft  ingredient,  may  be  diminifhed 
without  any  injury  to  the  fealing-wax,  where 
it  is  not  required  to  be  of  the  higheft  and 
brighteft  red  colour :  and  the  refin  fliould  be 
of  the  whiteft  kind,  as  that  improves  the  effect 
of  the  vermilion. 

Inftead  of  refin,  boiled  turpentine  may 
be  fubftituted  with  great  advantage  to  the 

D  2  qualities 
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qualities  of  the  wax.  The  preparation  of 
it  is  thus.  <c  Take  any  quantity  of  Venice 
cc  turpentine ;  and,  having  put  water  to  it, 
<c  boil  them  together  till  the  turpentine  be- 
<c  comes  hard  and  ceafes  to  ftick  to  the 
<c  fingers  when  cold." 

Care  mould  be  taken,  in  making  the  wax, 
not  to  ufe  too  ftrong  a  fire  in  the  melting  the 
ingredients ;  and  to  remove  them  out  of  the 
heat,  as  foon  as  they  be  well  commixed.  For, 
if  any  evaporation  of  the  more  volatile  parts 
of  the  (hell  of  feed-lac,  or  refin,  be  fufFered, 
the  wax  is  rendered  proportionally  brittle. 

Compojition  of  a  coarfer  hard  red  fealing-wax. 

"  Take  of  refin  two  parts,  and  of  (hell-lac, 
"  vermilion,  and  red  lead,  mixt  in  the  pro- 
u  portion  of  one  part  of  the  vermilion  to  two 
4<  of  the  red  lead,  each  one  part ;  and  treat 
<c  them  according  to  the  directions  for  the 
cc  foregoing  compofition/' 

For  a  yet  cheaper  kind,  the  vermilion  may 
be  wholly  omitted :  and  in  the  cafe  of  very 
coarfe  ufes,  the  fhell-lac  alfo. 

Compojition  of  the  beji  hard  black  fealing-wax. 

Proceed  as  for  the  beft  hard  red  wax ;  only 
inftead  of  the  vermilion  fubftitute  the  beft 
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Compojition  of  a  coarfer  hard  black  fealing-wax. 

Proceed  as  in  the  compofition  for  the 
coarfer  hard  red  wax  ;  only,  inftead  of  the 
vermilion  and  red  lead,  fubftitute  the  com- 
mon ivory  black. 

Compofition  of  hard  green  fealing-wax. 

Proceed  as  in  the  above;  only,  inftead  of 
vermilion,  ufe  verdigrife  powdered  ;  or,  where 
the  colour  is  required  to  be  bright,  diftilled  or 
chryftals  of  verdigrife. 

Compofition  of  hard  blue  fealing-wax. 

As  the  above ;  only  changing  the  vermilion 
for  fmalt  well  powdered  :  or,  for  a  light  blue, 
verditer  may  be  ufed ;  as  may  alfo,  with  more 
advantage,  a  mixture  of  both. 

Compojition  of  yellow  hard  feali rig-wax. 

As  the  above;  only  fubftituting  mafticot ; 
or,  where  a  bright  colour  is  defired,  turpeth 
mineral,  inftead  of  the  vermilion. 

Compofition  of  hard  purple  fealing-wax. 

As  the  red  ;  only  changing  half  the  quan- 
tity of  the  vermilion  for  an  equal  or  greater 
proportion  of  fmalt,  according  as  the  purple 
is  defired  to  be  bluer  or  redder. 
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SECTION  III. 

Compojitions  of  foft  fealing-wax. 

Compojition  of  uncoloured  foft  fealing-wax. 

<c  '  I  ^AKE  of  bees  wax  one  pound,  of 
cc  X  turpentine  three  ounces,  and  of  olive 
<c  oil  one  ounce.  Place  them  in  a  proper 
"  veflel  over  the  fire,  and  let  them  boil  for 
cc  fome  time;  and  the  wax  will  be  then 
"  fit  to  be  formed  into  rolls  or  cakes  for 
«  life* 

Compojition  of  red,  black,  green,  blue,  yellow, 
and  purple  foft  fealing-wax. 

"  Add  to  the  preceding  compofition,  while 
<c  boiling,  an  ounce  or  more  of  any  ingre- 
<c  dients  dire&ed  above  for  colouring  the  hard 
"  fealing-wax ;  and  ftir  the  matter  well  about, 
"  till  the  colour  be  thoroughly  mixt  with 
<c  the  wax." 

The  proportion  of  the  colouring  ingre- 
dients may  be  increafed,  if  the  colour  pro- 
duced by  that  here  given,  be  not  found 
ftrong  enough. 
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SECTION  IV. 

the  manner  of  forming  fealing-wax 
into  flicks^  balls \  rolls  ^  or  cakes ; 
and  of  perfuming  it. 

THE  hard  fealing-wax  is  generally  formed 
into  flicks,  as  the  moft  expedient  figure 
for  fealing  letters ;  but  for  particular  purpofes 
it  is  fometimes  alfo  made  up  in  balls.  The 
foft  wax  is  promifcuoufly  wrought  into  rolls, 
or  cakes ;  as  either  are  equally  fuitable  to  the 
ufes  it  is  applied  to. 

In  order  to  the  forming  hard  fealing-wax 
into  flicks,  a  copper  plate,  or  ftone,  big  enough 
to  allow  of  its  being  rolled  out  to  a  due  length, 
with  a  rolling-board,  lined  with  copper  or 
block-tin,  having  a  proper  handle,  is  wanting  5 
as  likewife  a  fmall  portable  earthen  furnace  or 
ftove  for  burning  charcoal.  The  copper  plate, 
or  ftone,  mull  have  a  very  fmooth  furface ; 
and  may  be  in  dimenfions,  from  two  to  three 
feet  long,  and  about  two  feet  broad  :  and  it 
muft  be  fo  fixt,  as  to  admit  of  its  being  kept 
of  a  moderate  heat  while  it  is  ufed.  The 
rolling-board  may  be  about  a  foot  long,  and 
about  eight  or  ten  inches  in  breadth ;  and 
the  lining  of  block-tin,  or  copper,  ought  to 
be  polifhed. 
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The  furnace  or  ftove,  heated  with  char- 
coal, is  alfo  necefiary  for  this  purpofe.  It 
is  made  in  the  fhape  of  a  water  pail,  with  bars 
near  the  bottom  for  fupporting  the  coal,  and 
-notches  at  £he  top  of  the  fides  for  putting  the 
wax  over  the  fire :  but  it  is  needlefs  to  be 
more  particular  with  regard  to  the  conftrudlion 
of  thefe  furnaces  or  ftoves ;  becaufe  they  are  to 
be  had  ready  made  at  the  earthen-ware  (hops. 

The  manner  of  ufing  thefe  feveral  imple- 
ments for  the  forming  the  wax  into  flicks,  is 
thus.  Take  a  proper  quantity  of  the  wax  out 
of  the  veflel  in  which  it  is  prepared,  as  foon 
as  the  ingredients  appear  duly  commixt,  and 
put  it  on  the  plate  or  ftone ;  where,  having 
drawn  it  out  into  a  longifh  figure,  it  muft  be 
Tolled  with  the  board  upon  the  plate  or  ftone, 
till  it  be  of  the  thicknefs  of  which  the  flicks 
are  required.  It  muft  then  be  cut  into  proper 
lengths  or  flicks ;  and  will  be  fit  to  receive  the 
fire  polift).  This  fire  polijh  is  performed,  by 
putting  one  of  the  flicks  through  the  notches 
in  the  furnace  or  ftove,  over  a  fire  of  charcoal, 
which  muft  be  prcvioufly  made  in  it ;  where 
the  wax  muft  be  continued  and  turned  about, 
till  it  be  fo  melted  on  the  furface,  that  it 
become  fluid  as  water,  and  run  to  a  perfedtly 
fmooth  and  fhining  furface  :  when  being  taken 
out  of  the  heat,  and  fuffered  to  cool  till  it 
can  be  handled  without  affedting  the  polifh, 
the  other  end  muft  be  put  over  the  fire,  and 
turned  about  in  the  fame  manner,  till  the  whole 
be  equally  well  polifhed.    The  difficulty  in 
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this  operation  lies,  in  adjufting  properly  the 
heat  of  the  plate  or  ftone  on  which  the  wax  is 
rolled,  fo  as  to  keep  it  of  a  due  confiftence  with- 
out foftening  or  melting  it  to  fuch  a  degree  as 
to  make  it  run  or  adhere  to  the  plate  or  roll- 
ing-board ;  as  alfo  in  regulating  properly  the 
fire  in  the  furnace  or  ftove  for  giving  the  fire 
polifh.  It  is  fo  difficult  to  fix  a  ftandard  for 
degrees  of  heat  in  thefe  cafes,  that  no  pofitive 
rules  can  be  laid  down  in  points  of  this  nature  ; 
but  the  condud:  mull  be  left  in  a  great  meafure 
to  the  judgment  of  the  operator  ;  who  may, 
neverthelefs,  foon  find  by  trial,  how  to  accom- 
modate thefe  matters  properly. 

Hard  fealing-wax  may  be  focmed  into  balls, 
by  putting  a  proper  quantity  on  the  plate  or 
ftone ;  and,  having  fafhioned  it  into  a  round 
form,  rolling  it  with  the  board  till  it  be  fmooth. 

The  foft  wax  is  eafily  formed  into  rolls,  or 
cakes,  by  pouring  the  melted  mafs  of  the  in- 
gredients, as  foon  as  they  are  duly  prepared, 
into  cold  water :  and  then,  while  they  are  yet  fo 
foft  with  the  heat  as  to  admit  of  it,  working 
them  with  the  hands  into  any  figure  defired. 

Sealing-wax,  either  hard  or  foft,  may  be 
fcented  by  moft  of  the  perfuming  ingredients, 
ufed  for  other  purpofes  :  and  the  quantity, 
choice,  and  proportion  to  each  other  of  the 
refpedfclve  ingredients,  are  intirely  arbitrary  and 
dependent  on  tafte  or  fancy.  I  will,  how- 
ever, give  a  recipe  or  two,  to  (hew  the  man- 
ner of  ufing  each  kind  of  ingredient ;  beginning 
\vith  one  of  the  moft  complex. 

"  Take 
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"  Take  in  proportion  to  a  pound  of  the 
<c  wax,  of  Benjamin  half  an  ounce,  of  oil  of 
"  rhodium  one  fcruple,  of  mulk  ten  grains, 
<c  and  of  civet  and  ambergrife,  each  five 
C£  grains.  Powder  the  Benjamin,  mufk,  ci- 
"  vet,  and  ambergrife,  together ;  and  then  rub 
<c  the  oil  of  rhodium  among  them  :  and,  when 
u  the  wax  is  ready  to  be  wrought  into  fticks, 
"  fprinkle  in  the  mixture ;  and  ftir  it  well  a- 
"  bout,  that  it  may  equally  diffufe  among  the 
tc  wax.1' 

The  following  is,  however,  a  Ampler  compo- 
fition  ;  but  will  be  found  much  more  grateful 
to  moft  perfons ;  as  there  are  many  to  whom  the 
fcent  of  mufk  and  civet  are  very  difagreeable. 
-  "  Take  of  Benjamin  one  ounce,  of  oil  of 
"  rhodium  one  fcruple  and  a  half,  and  of 
"  ambergrife  five  grains.  Treat  them  as  the 
*  u  foregoing." 

In  perfuming  the  foft  wax,  the  Benjamin 
may  be  omitted  ;  as  it  requires  a  confiderable 
h$at  to  produce  its  fcent  to  any  effectual  de- 
gree. But  that  alteration  being  made,  either 
of  the  preceding  compofitions  may  be  ufed  ; 
as  in  the  cafe  of  the  hard  wax ;  and  the 
ingredients  may  be  added  to  the  olive  oil, 
before  it  be  mixt  with  the  bees  wax  and  tur- 
pentine ;  or  to  the  mafs  after  it  has  boiled  a 
due  time.  Or,  to  prevent  the  diffipation  of  the 
fcent  which  heat  occafions,  the  perfuming 
mixture  may  be  worked  or  kneaded  into  the 
wax,  by  the  hand  ;  keeping  it  foft  by  holding 
it  in  a  gentle  warmth  before  the  fire. 

PART 


PART  II 


Of  engraving,  etching,  and  fcraping 
mezzotintoes. 


CHAR  I. 

Of  engraving  in  generah 

BY  engraving  is  to  be  here  underftood, 
only  that  kind  which  relates  to  print- 
ing. In  this  fenfe,  it  is  the  making, 
correfpondently  to  fome  delineated  figure  or 
defign,  fuch  concave  lines  on  a  fmooth  far- 
face  of  copper  or  wood,  either  by  cutting  or 
corrofion,  as  render  it  capable,  when  charged 
properly  with  any  coloured  fluid,  of  impart- 
ing by  compreffion  an  exaft  reprefentation  of 
the  figure  or  defign  to  any  fit  ground  of  paper 
or  parchment. 

The  methods  by  which  engraving  is  at  this 
time  performed  is  of  three  kinds; — by  the 
graver  or  tool  alone;  which  is  in  common 
language  the  only  kind  called  engraving  ; — by 
corrofion  with  aquafortis ;  which  is  generally 
called  etching ; — and  by  covering  the  furface 
of  a  copper  plate  with  lines,  in  fuch  man- 
ner. 
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ner,  that  the  whole  would  produce  the  effedt 
of  black  in  an  impreffion  ;  and  then  fcraping 
or  burnifhing  away  part  of  the  lines,  fo  as  to 
caufe  the  remainder  to  have  the  fame  effedt  as 
if  they  had  been  cut  on  the  even  furface,  ac- 
cording to  the  delineation  of  any  figure  or  de- 
fign  5  which  laft  kind  is  called  fcraping  in 
mezzotinto. 

Engraving  with  the  tool  was  the  kind  origi- 
nally pradlifed  :  and  it  is  yet  retained  for  many 
purpofes.  For  though  the  manoeuvre  of  etch- 
ing be  more  eafy,  and  other  advantages  attend 
it  j  yet  where  great  regularity  and  exadtnefs  of 
the  ftroke  or  lines  are  required,  the  working 
with  the  graver  is  much  more  effe&ual.  On 
this  account  it  is  more  fuitable  to  the  pre- 
cifion  neceffary  in  the  execution  of  portraits. 
As  there  every  thing  the  moft  minute  muft  be 
made  out  and  expreffed,  according  to  the  ori- 
ginal fubjedt,  without  any  licence  to  the  fancy 
of  the  defigner  in  deviating  from  it,  or  vary- 
ing the  effedt  either  by  that  mafterly  negli- 
gence and  limplicity  in  fome  parts,  or  thofe 
bold  fallies  of  the  imagination  and  hand  in 
others,  which  give  fpirit  and  force  to  hiftory 
painting. 

Etching  is  of  a  later  invention,  though  not 
very  modern,  than  engraving  with  the  tool  -y  of 
which  it  was  at  firft  only  an  imitation,  that 
was  pradlifed  by  painters  and  other  artifts  who 
could  much  fooner  form  their  hand  to,  and 
attain  a  facility  of,  working  in  this  way  than 
with  the  graver.    But  being  then,  neverthe- 
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lefs,  confidered  as  a  counterfeit  kind  of  engrav- 
ing, and  therefore  inferior  to  the  other,  it 
was  cultivated  in  a  very  confined  manner : 
the  clofenefs  of  the  refemblance  of  the  work 
to  that  performed  by  the  tool,  being  made 
the  teft  of  its  merit ;  and,  confequently,  the 
principal  objedl  of  aim  in  thofe  who  perfued 
It.  This  fervile  confinement  of  the  art  of  etch-* 
ing  to  the  imitation  of  the  original  kind  of  en- 
graving, was  a  great  caufe  of  retarding  its  ad- 
vance towards  perfe&ion.  As  many  of  the 
moft  able  mailers  crampt  their  talents  with  the 
obfervance  of  it :  which  may  be  feen  in  the 
inftances  of  Sadelers,  Vilamene,  Swanneberg, 
and  particularly  Le  Boffe,  who,  in  his  treatife 
on  engraving,  has  laid  it  down  as  a  principle, 
that  the  perfedion  of  this  kind  confifts  in  the 
clofe  fimilitude  of  the  work  with  that  done  by 
the  tool.  This  abford  prepofieffion  has  been 
fince  worn  out :  and  the  method  of  working 
with  aquafortis  has  been  fo  far  improved,  that 
inftead  of  being  now  deemed  a  fpurious  kind 
of  engraving,  it  evidently  appears  the  founda- 
tion of  an  excellence  in  many  modern  works, 
that  could  never  have  been  produced  without 
it.  Since,  though  the  neatnefs  and  uniformity 
of  the  hatches,  which  attend  the  ufe  of  the 
tool,  is  more  advantageous  with  refpedt  to 
portraits ;  yet  the  liberty  and  facility  of  the 
other  manner  give  a  much  greater  opportuni- 
ty to  exercife  the  force  of  genius  and  fancy  in 
hiftory  painting ;  where  the  effect  of  the 
whole,  and  not  the  minute  exadlnefs  in  finifh- 
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ing  all  the  parts,  conftitutes  the  principal  va- 
lue. There  are  two  manners  pradtifed  of  en- 
graving in  this  way  $  the  one  with  a  hard  var- 
nifh  or  ground  ;  the  other  with  a  foft.  The  firft 
was  formerly  much  ufed,  being  better  accom- 
modated to  the  intention  of  imitating  the  engrav- 
ing with  the  tool  j  as  the  firmnefs  of  the  body  of 
the  varnifh  gave  more  opportunity  of  retouch- 
ing the  lines,  or  enlarging  them  with  the  oval- 
pointed  needles,  called  by  the  French  echoppes% 
as  was  pradtifed  by  Le  Boffe  and  the  others 
for  that  purpofe.  The  latter  has  now  almoft 
wholly  fuperfeded  the  ufe  of  the  other,  by  the 
free  and  fupple  maner  of  working  it  admits 
of ;  which  gives  a  power  of  expreffion  incom- 
patible with  the  greater  inflexibility  of  the 
hard  varnifh,  that  confines  the  lines  and 
hatches  to  fuch  a  regularity  and  famenefs,  as 
give  a  ftiflfnefs  of  manner  and  coldnefs  of  effedt 
to  the  work. 

The  mixture  of  the  ufe  of  the  tool  and  aqua- 
fortis, which  are  now  both  employed  together 
in  many  cafes,  has  however  given  that  perfec- 
tion to  engraving  which  it  bears  at  prefent. 
The  truth  and  fpirit  of  the  outline  that  the 
method  of  working  with  aquafortis  affords, 
and  the  variety  of  (hades  which  the  different 
kinds  of  black  producible  in  this  way,  as  well 
as  other  means  of  expreffing  the  peculiar  ap- 
pearance and  character  of  particular  fubjedts, 
furnifli  what  was  defective  in  the  fole  ufe  of 
the  tool :  while,  on  the  other  hand,  the  exadt- 
nefs  and  regularity  of  the  lines,  which  are  re- 
quired 
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quired  for  finifhing  many  kinds  of  defigns,  are 
fupplied  by  the  graver :  and  by  a  judicious  ap- 
plication of  both,  that  complete  finifhing  is 
obtained,  which  either  of  them  alone  muft  ne~ 
ceflarily  want. 

The  /craping  mezzotintoes  is  the  laft  invent- 
ed manner  of  engraving  ;  and  may  be  juftly 
efteemed  a  very  valuable  acquifition  to  the 
art.  As  the  great  foftnefs  of  the  effect,  which 
may  be  had  along  with  the  ftrongeft  re- 
lief, fits  it  extremely  to  the  purpofes  of  por- 
traiture ;  particularly  in  the  cafe  of  women,  or 
younger  men ;  and  gives  it  much  more  the 
qualities  of  painting  than  either  of  the  other 
kind,  an  effort  has  been  made  to  apply  this 
art  to  a  purpofe  of  yet  much  greater  con- 
fequence ;  which  is,  by  printing  with  feverai 
colours,  to  produce  pictures  not  effentially  dif- 
ferent from  thofe  that  are  painted.  The  in- 
vention of  this  art  is  afcribed  to  Mr.  Le  Blond  j 
the  only  perfon  who  has  hitherto  brought  it  ^ 
into  practice  with  fuccefs  \  but  he  advanced 
it  fo  far,  as  to  (hew,  by  the  fpecimens  he  gave, 
that  it  was  capable  of  being  carried  to  great 
perfection  ;  and  of  being  the  means  of  pro- 
ducing good  pictures  of  eminent  perfons  at  a 
much  lefs  expence  than  by  the  method  of 
painting. 

Engraving  with  a  view  to  printing,  is  in 
general  at  prefent  practifed  on  copper  or  wood. 
In  this  part  of  the  world  all  defigns  fubfer- 
vient  to  more  elegant  work  are  engraved  on 
copper  -y  and  wood  is  only  ufed  for  very  coarfe 

or 
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or  fimple  purpofes.  But  the  Chinefe,  who 
intermix  printing  and  painting  much  more 
than  we  do,  feem  to  make  a  very  advantage- 
ous ufe  of  the  engraving  on  wood,  in  the  ex- 
ecution of  which  they  doubtlefs  exceed  what 
we  have  any  conception  of  here;  and  pro- 
duce very  fine  outline  {ketches,  which  great- 
ly affift  in  the  painting,  even  in  very  large 
pieces,  by  means  of  wooden  prints.  It  were 
to  be  wiftied,  therefore,  that  the  engraving  on 
wood  was  more  encouraged  and  cultivated 
here :  efpecially  as  paper  hangings,  to  the 
manufacture  of  which  it  is  greatly  fubfervient, 
is  becoming  now  a  very  confiderable  article  of 
trade,  and  at  prefent  pofleffed  by  ourfelves 
alone. 


CHAP.  II. 

Of  the  choice  and  preparation  of 
copper  plates  for  engraving. 

PLATES  intended  for  engraving  ought 
to  be  formed  of  the  beft  copper ;  which 
can  be  diftinguiflied  only  by  examining  it  with 
regard  to  the  qualities  requifite  to  the  confti- 
tuting  it  good.  Thefe  qualities  are,  that  it 
fhould  be  very  malleable,  that  is,  capable  of 
being  fpread  with  the  hammer,  or  fuffering 
itfelf  to  be  rolled  or  drawn  out  to  the  niceft  or 

fmalleft 
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fmalleft  pieces ;  that  it  fhould  neverthelefs  be 
firm,  and  refifl  even  to  fome  degree  of  hard- 
nefs,  provided  no  fhortnefs  of  grain  or  brittle- 
nefs  attend,  but  that  it  be  perfectly  dudtile ; 
and  that  it  be  free  from  any  veins,  fpecks,  or 
diffimilar  parts,  but  of  an  equal  texture  through 
the  whole.  The  rednefs  of  copper  is  a  pre- 
emptive mark  of  its  being  good  5  but  not  an 
infallible  one.  For  though  it  is  in  general  a 
proof  of  the  purity  of  the  copper,  yet  it  does 
not  evince  that  the  qualities  may  not  be  in- 
jured by  too  frequent  fufions,  or  the  calcina- 
tions it  may  have  undergone,  if,  as  is  fre- 
quently the  cafe,  it  has  before  been  employed 
in  forming  fome  utenfil. 

The  copper  being  chofen,  it  mud  be  fabri- 
cated into  plates  of  the  fbe  demanded,  the 
thicknefs  of  which  may  be  in  the  proportion 
of  a  line  to  plates  that  are  a  foot  by  nine  inches. 
Thefe  plates  muft  then  be  well  forged  and 
planifhed  by  a  brazier;  which  fhould  be  done 
cold:  for  by  managing  this  operation  well,  the 
porofity  of  the  copper  may  be  greatly  removed, 
which  is  for  the  moft  obvious  reafons  of  great 
confequence.  When  a  plate  is  forged,  it  fhould 
be  examined  which  fide  is  the  moft  even,  and 
the  leaft  flawed  or  cracked ;  and  then  the  pol idl- 
ing may  be  thus  performed. 

Put  the  plate  upon  a  board  leaning  obliquely, 
and  in  the  bottom  of  which  two  nails  or  points 
of  nails  are  fixed,  to  keep  it  from  Hiding  off. 
Then  take  a  large  piece  of  grind-ftone  dipt  in 
clean  water,  and  rub  it  very  ftrongly  once  in 

Vol.  IL  E  every 
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every  part  lengthways,  and  then  the  fame 
breadthways,  keeping  it  moift  with  water  >  and 
repeat  this  operation  till  no  hollows  appear,  nor 
the  leaft  mark  made  by  the  hammer  in  forg- 
ing, or  any  other  flaws,  holes,  or  inequalities. 
After  this  take  a  piece  of  good  pumice-flone ; 
and  rub  the  plate  with  it  in  the  fame  manner 
as  was  done  before  with  the  grind-ftone,  till 
all  the  fcratches  and  marks  made  by  the  grind- 
ftone  may,  by  the  pumice-ftone,  be  likewife 
taken  away :  and  then  wafh  it  thoroughly  clean. 
The  fcratches  and  marks  of  the  pumice-ftone 
fhould  then  be  taken  out  by  rubbing  the  plate 
in  the  fame  manner  with  a  piece  of  oil-ftone, 
till  all  the  marks  and  fcorings  of  the  pumice- 
ftone  be  taken  out :  and  the  plate  fhould  be 
then  again  wafhed  with  water  till  it  be  perfect- 
ly clean.  A  proper  kind  of  coal  muft  in  the 
mean  time  be  prepared  for  finifhing  the  pre- 
paration of  the  plate,  which  muft  be  done  in 
the  following  manner. 

Take  three  or  four  large  coals  of  fallow 
wood,  found  and  without  clefts  and  place 
them  together  in  a  fire  made  on  a  hearth,  and 
cover  them  with  other  burning  coals;  heap- 
ing a  quantity  of  red-hot  allies  upon  them. 
In  this  manner  let  thern  remain,  being  fubjed 
to  only  a  fmall  accefs  of  air,  for  about  an  hour 
and  a  half:  but  the  time  fhould  be  greater 
or  lefs  according  to  their  fize,  that  the  fire 
may  penetrate  into  the  innermoft  part  of  them, 
and  expel  all  the  fmoke  that  can  "be  driven 
out;  to  be  certain  of  which,  it  is  better  they 

fhould 
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fhould  ftay  in  the  fire  rather  longer  than  is 
neceffary,  than  that  the  time  fhould  be  un- 
duly fhortened.  When  they  are  fit  to  he  taken 
out,  a  veffel  of  water  large  enough  to  hold 
them  fhould  be  prepared;  and  they  fhould 
be  inflantly  thrown  into  it,  and  left  there  to 
extinguifh  and  cool.  For  this  purpofe  fome 
ufe  urine  inftead  of  water ;  but  there  is  no 
difference,  unlefs  in  the  difagreeable  fmell  of 
the  latter.  The  coals  being  thus  prepared, 
pick  out  one,  or  a  part  of  one,  fufficiently 
large,  firm,  and  free  from  clefts ;  and  hold- 
ing it  faft  in  the  hand,  fet  one  of  the  corners 
againft  the  plate;  and  rub  it,  but  without  ob- 
ferving  any  particular  manner,  to  take  out  the 
marks  or  fcorings  of  the  oil-ftone.  If  never- 
thelefs  the  coal  glide  on  the  furface,  and  take 
no  effed:,  it  is  a  proof  of  its  not  being  fit  for 
the  purpofe ;  and  another,  that  is  not  fo  faulty, 
muft  be  ufed  inftead  of  it.  This  fitnefs  may 
be  thus  diftinguifhed ;  that  the  coal,  if  good, 
being  wet,  and  rubbed  on  the  copper,  will 
feem  rough,  and  grate  it  with  a  low  murmur- 
ing noife.  When  a  good  coal  is  obtained,  the 
operation  muft  be  continued,  till  not  the  ieaft 
fcoring,  flaw,  or  hole  whatever  appear.  But 
if  the  coal  itfeif,  as  will  fometimes  happen, 
be  too  hard,  and  leave  traces  or  fcores  of  its 
own  forming,  a  fofter  one  muft  be  chofen, 
and  ufed  in  the  fame  manner  as  the  firft,  to 
remedy  the  defeats  of  it ;  and  to  procure  a 
perfectly  clear  and  even  furface  on  the  plate. 


tThis 
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This  is  the  method  directed  by  Le  Bofle. 
But  the  end  may  be  better  anfwered,  by  firft 
wearing  out  the  marks  of  the  planifhing  ham- 
mer by  rubbing  with  emery  finely  ground ; 
and  then,  the  plate  being  wafhed  clean,  brufh- 
ing  it  over  with  the  refiner's  aquafortis,  as  be- 
low diredted  to  be  prepared.  Which  muft  be 
fuffered  to  lie  on  till  the  ebullition  it  produces 
begins  to  decreafe ;  and  then  wafhed  off  by 
immerfing  the  plate  in  water :  when  it  will 
be  found  to  be  brought  to  a  better  condition 
to  take  the  burnifh  with  more  certainty,  than 
by  the  laborious  ufe  of  fo  many  flones  and  th« 
coal. 

The  plate  being  brought  to  this  ftate,  the 
polifhing  muft  be  finifhed  with  a  fteel  bur- 
nifher ;  with  which  it  muft  be  ftrongly  rubbed. 
The  beft  method  of  moving  the  burnifher  is 
not  to  work  it  lengthways,  or  breadthways, 
but  in  a  diagonal  direction,  or  from  corner  to 
corner:  which  will  more  effectually  take  out 
all  remains  of  the  former  fcorings  or  lines. 
The  copper  muft  be  thus  burnifhed  till  it  be 
as  bright  as  looking-glafs  in  every  part;  but 
if,  when  the  reft  is  thus  bright,  fome  parti- 
cular fpots  appear  dull,  or  any  lines  remain, 
fuch  faulty  parts  fhould  be  again  worked  with 
the  burnifher,  till  the  whole  be  uniformly 
ihining. 

When  the  plates  are  defigned  for  etching, 
being  thus  finifhed  with  the  burnifher,  they 
fhould  be  well  wafhed  with  clean  water,  and 
then  dried  by  the  fire.    After  which  they 

fhould 
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Should  be  wiped  dry  with  a  linnen  cloth :  and 
to  be  certain  that  there  may  be  no  kind  of 
greafe  upon  them,  they  mould  be  rubbed  over 
with  the  crumb  of  very  ftale  bread.    And  the 
fcraping  very  foft  chalk  over  it,  and  rubbing 
the  plate  well  with  it,  is  a  very  fure  means 
of  prevention  of  either  any  greafe,  bread,  or 
other  foulnefs  whatever  remaining.    There  is 
one  very  certain  method  of  trying,  whether 
the  plate  be  perfectly  well  polifhed,  or  not. 
This  is,  to  rub  it  over  with  the  printing  ink, 
and  proceed  to  take  (or  pull  off,  as  it  is  called) 
a  proof  in  the  fame  manner  as  if  it  had  been 
engraved;  which,  if  the  plate  make  not  the 
leaft  impreffion  on  the  paper,  but  leave  it  in- 
tirely  white  as  before  it  paffed  through  the  prefs, 
mews  the  polifhing  is  complete.    But  if,  on 
the  other  hand,  any  lines  appear  to  be  printed, 
it  is  evident  the  plate  is  faulty,  and  muft  be 
polifhed  over  again,  either  by  the  other  means, 
or  the  burnifher,  as  the  ftrength  of  the  lines 
may  indicate  occafion.   If,  however,  the  plate 
be  defigned  for  etching,  great  care  ought  to  be 
taken,  after  this  method  of  trial,,  to  cleanfe  it 
thoroughly  from  the  oil  of  the  printing  ink,  or 
any  other  foulnefs. 
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G  H  A  P.  III. 

Of  engraving  with  the  tool  or  graver. 

SECT.  I.    General  nature  of  en- 
graving with  the  graver. 

ENgraving  with  the  tool  or  graver,  which, 
as  has  been  obferved  before,  was  the 
original  kind,  is  performed  by  cutting  lines  or 
hatches  on  the  polilht  furface  of  a  copper 
plate,  by  inftruments  of  fleel  adapted  to  that 
purpofe. 

It  is  much  the  moft  difficult  manner  of  en- 
graving that  can  be  undertaken,  requiring 
greater  practice  and  command  of  hand,  in 
order  to  fucceed  in  any  diftinguimed  degree, 
than  either  etching,  or  fcraping  mezzotintoes. 
Its  fuperior  fitnefs  for  many  purpofes  will, 
neverthelefs,  always  continue  the  ufe  of  it : 
and  it  is  indeed  abfolutely  neceffary,  that  they, 
who  perfue  etching  with  a  view  to  any  fub- 
jefts  of  confequence,  fhould  underftand,  and, 
in  fome  meafure,  be  executively  matters  of  the 
management  of  the  tool.  For  greater  defigns, 
finifhed  wholly  by  aquafortis^  will  want  many 
beauties,  and  advantages,  that  may  be  obtained 
by  the  aid  of  this. 

In  engraving  with  the  tool,  there  is  a  great 
difference  obfervable  jn  the  manner  even  of 
3  thofe 
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thofe  who  have  been  held  in  efteem.  Some 
appear  to  have  a  great  facility  in  the  ufe  of  the 
graver,  others  to  have  a  much  more  laborious 
and  ftiff  way;  which,  with  whatever  merit  of 
other  kinds  it  may  be  attended,  is  yet  a  defect. 
But,  on  the  other  hand,  fome  matters  have 
feemed  to  place  fo  much  in  this  facility,  as  to 
neglect  outline,  expreffion,  and  even  the  clair 
obfcur  of  the  pictures  after  which  they  en- 
graved. In  what  particulars  this  faulty  or  la- 
borious ftiffnefs  confifts,  we  mail  have  occafion 
to  obferve,  when  we  examine  the  peculiar 
difference  of  the  methods  of  engraving  with 
the  graver. 


SECTION  II. 

Of  the  apparatus ,  or  fet  of  infiruments 
necejfary  for  engraving  with  the 
tool. 

*  1 1  s  H  E  principal  inftruments  ufed  in  en- 
J[     graving  with  the  tool,  are  gravers,  bur- 
nifhers,  an  oil-ftone,  and  a  cufhion  for  bear- 
ing the  plates. 

Gravers  are  made  in  feveral  forms  with  re- 
fpect  to  the  points,  fome  being  round,  others 
fquare,  and  a  third  kind  lozange.  The  round 
pointed  is  beft  for  fcoring  lines,  the  fquare  for 
cutting  broad  and  deep,  and  the  lozange  for 
more  delicate  and  fine  ftrokes  and  hatches. 

E  4  Le 
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Le  Boffe  recommends,  as  the  moft  generally 
ufeful,  fuch  as  are  of  form  betwixt  the  fquare 
and  lozange;  and  advifes,  that  they  fhould  be 
of  a  good  length;  fmall  towards  the  point, 
but  ftronger  upwards;  that  they  may  have 
ftrength  enough  to  bear  any  ftrefs,  there  may 
be  oceafion  to  lay  upon  them.  For  if  they 
be  too  fmall  and  mounted  high,  they  will 
bend;  which  frequently  caufes  their  breaking; 
efpecially  if  they  be  not  employed  for  very 
fmall  fubjefts.  The  gravers  fhould  be  made 
of  the  beft  fteel ;  which  muft  be  drawn  out 
into  fmall  rods,  with  a  charcoal  fire.  Thefe 
rods  fhould  be  cut  into  the  lengths  chofen  for 
the  graver;  and  then  foftened  in  their  temper, 
by  heating  in  a  charcoal  fire,  and  fuffering 
them  to  cool  very  flowly,  either  by  continuing 
them  in  the  fire,  till  it  extinguifhes ;  or  taking 
part  of  the  burning  embers  out  of  the  fire, 
and  burying  the  lengths  of  rod  in  them,  till 
the  whole  grow  cold.  They  fhould  then  be 
filed  into  the  form  defired ;  and  afterwards 
brought  back  to  a  hard  temper,  by  heating 
them  red  hot,  and,  while  they  are  fo,  thruft- 
ing  the  end  into  a  lump  of  foft  fope.  But,  in 
doing  this,  great  care  fhould  be  taken  to  put 
them  into  the  fope  with  a  true  perpendicular 
direftion;  for,  if  they  be  turned  in  the  leaft 
obliquely,  the  graver  will  warp,  and  be  crook- 
ed. If  the  temper  of  the  graver  be  found  too 
hard,  after  this  treatment,  and  prevent  the 
whetting  it  properly  to  an  edge,  it  may  be 
foftened  by  taking  a  large  burning  piece  of 

charcoal , 
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charcoal,  and  laying  the  end  of  the  graver  on 
it,  till  it  begin  to  grow  yellow  ;  and  then 
thrufting  it  into  a  lump  of  tallow,  or  dipping 
it  in  water:  but,  if  water  be  ufed,  the  graver 
mull  not  be  too  hot;  or  it  will  not  be  foitened 
by  this  treatment.  It  may  be  diftinguifhed, 
whether  the  graver  be  tempered  to  a  proper 
hardnefs  or  not,  by  touching  the  edge  of  it 
with  a  file ;  which,  if  any  e fifed  follow  from 
it,  proves  the  temper  too  foft.  The  beft  proof 
of  too  great  hardnefs,  is  the  breaking  of  the 
point  in  the  engravings  after  which,  never- 
thelefs,  if  a  new  edge  be  made  by  whetting 
the  graver,  it  will  be  frequently  found  very 
good,  without  any  other  alteration.  The 
graver  being  thus  formed,  mull  be  mounted 
in  a  proper  handle;  the  fize  of  which  fhou Id 
be  adapted  to  that  of  the  hand  of  the  perfon 
who  is  to  ufe  it;  and  then  the  graver  muft  be 
whetted  on  the  oil-ftone,  till  it  have  a  due 
edge.  The  oil-ftone,  though  a  very  necefiary 
implement  in  engraving,  is  too  well  known 
to  require  any  defcription  here ;  I  will  there- 
fore proceed  to  (hew  how  the  gravers  muft  be 
finifhed,  by  being  whetted  on  it.  The  ftone 
muft  firft  have  a  few  drops  of  olive  oil  put  on 
it.  Then  one  of  thofe  fides  of  the  graver 
which  form  the  angle  that  is  to  give  the  edge 
for  cutting  the  plate,  fhould  be  laid  flat  upon 
it;  and  being  preffed  firmly  down  by  the  fore- 
finger extended  upon  it,  it  muft  be  rubbed  by 
pufhing  it  forwards,  and  drawing  it  back,  till 
the  fide  be  very  flat  and  even.  This  treat- 
ment 
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ment  muft  be  likewife  repeated  with  regard 
to  the  next  fide,  till  a  very  fharp  edge  be 
formed,  for  about  an  inch  of  the  length  of  the 
graver.  When  the  graver  is  intended  to  have 
a  lozange  point,  it  muft  be  fet  obliquely  on 
the  ftone,  with  the  edge  which  is  already 
formed  uppermoft;  and  in  this  pofition  it  muft 
be  wetted,  till  the  end  applied  to  the  ftone  be 
flat,  notwithftanding  the  obliquity  of  the  po- 
fition, and  produce  a  flope  with  refped:  to  the 
other  fides,  fo  as  to  form  a  lozange.  If  the 
face  of  the  graver  be  too  large,  it  may  be  re- 
medied, by  taking  off  a  little  from  the  two 
fides,  which  do  not  form  the  edge.  Care 
ihould  be  taken,  that  the  fides  of  the  graver 
be  wetted  very  flat,  with  the  edge  rifing  a  lit- 
tle towards  the  extremity  of  the  point  5  in  order 
that  it  may  be  the  more  eafily  difengaged  from 
the  copper;  and  alfo  that  the  point  be  fharp, 
if  the  work  be  defired  to  be  fair  and  lively. 
For  a  blunt  graver  can  do  nothing  but  fcratch : 
and  to  take  off  the  roughnefs  left  by  the  oil- 
ftone,  it  is  pradtifed  to  ftrike  the  point  of  the 
graver  into  a  piece  of  box  or  any  hard  wood : 
which  will  anfwer  that  end.  The  fharpnefs 
of  the  point  of  a  graver  can  fcarcely  be  diftin- 
guifhed  by  the  eye :  and  it  is  therefore  ufual  to 
try  it  on  the  nail,  where  it  will  be  eafily  per- 
ceived whether  it  cuts  keenly  or  not.  After 
the  graver  is  mounted  with  a  proper  handle, 
and  whetted,  it  is  necefiary  to  cut  off  that  part 
of  the  knob  of  the  handle,  which  is  in  a  line 
with  the  edge  of  the  graver j  in  order  to  render 

the 
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the  whole  of  it  fo  flat  on  that  fide,  that  it  may 
be  applied  in  any  direction  to  the  plate. 

Burnifhers  are  another  kind  of  inftruments 
ufed  to  affift  in  the  engraving  on  fome  occa- 
fions ;  as  well  as  to  polifh  the  plates.  Thofe 
nfed  for  engraving  may  be  fuch  as  are  made 
for  other  purpofes:  which,  being  to  be  pro- 
cured every  where,  do  not  require  a  further 
defcription  here.  The  principal  application 
of  them  in  engraving,  befides  their  ufe  in  po- 
lifhing  the  plates,  is  to  take  out  any  fcratches, 
or  accidental  defacings,  that  may  happen  to 
the  plates  during  the  engraving;  or  to  leffen 
the  effedt  of  any  parts  that  may  be  too  ftrongly 
marked  in  the  work,  and  require  to  be  taken 
down. 

A  cufliion,  as  it  is  called,  is  likewife  gene- 
rally ufed,  for  fupporting  the  plate  in  fuch 
manner,  that  it  may  be  turned  every  way  with 
eafe.  It  is  a  bag  of  leather  filled  with  fand; 
which  fhould  be  of  the  fize,  that  will  beft  fuit 
the  plates  it  is  intended  to  bear.  They  are 
moft  commonly  made  nine  inches  fquare,  and 
three  or  four  in  thicknefs. 


SECTION  III. 

Of  holding,  and  handling  the  graver. 

THE  graver  being  prepared,  and  the  part 
of  the  handle  next  the  fteel  properly 

cut, 
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cut,  it  mud  be  held  in  the  hand,  fo  that  on 
applying  it  to  the  plate,  the  edge  may  be  to- 
wards it.  The  manner  of  holding  it  is,  to  let 
the  handle  be  in  the  hollow,  or  palm  of  the 
hand,  with  three  fingers  compreffing  it  on  one 
fide,  and  the  thumb  on  the  other;  and  the 
fore-finger  extended  upon  it  towards  the  point 
oppofite  to  the  edge,  fo  that  the  graver  being 
applied  flatly  to  the  plate,  may  be  guided  by 
the  motion  of  the  hands ;  and  the  point  prefixed 
with  greater  or  lefs  force,  as  may  be  required, 
by  the  fore-finger  which  bears  upon  it  in  fuch 
manner,  that  lines  may  be  cut,  which  will 
be  fmaller  at  the  extremities,  and  deeper  in 
the  middle.  But  care  muft  be  taken,  that 
the  fingers  do  not  embrace  the  handle  in  fuch 
manner,  as  to  interpofe,  and  hinder  the 
graver  from  being  carried  level  on  the  plate; 
which  would  caufe  the  lines  to  be  rugged, 
unequal  in  different  places,  and  deeper  than 
they  ought  to  be.  It  is  neceflary,  likewife, 
that  the  graver  be  firm  in  the  hollow  of  the 
hand :  the  knob  of  the  handle  bearing  againft 
the  part  of  the  hand,  which  forms  the  joint 
with  the  arm,  that  a  greater  force  may  be 
exerted  againft  the  refiftance  of  the  cop- 
per, particularly  in  making  large  and  deep 
hatches. 


SECT. 
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SECTION  IV. 

Of  the  general  manner  of  managing 
the  graver. 


THE  cufhion,  made  as  above  direded, 
being  laid  on  the  table  firmly  fixt,  the? 
plate  muft  be  put  upon  it :  and  the  graver 
being  held  in  the  hand,  according  to  the  in- 
ftru&ions  before  given,  the  point  muft  be 
applied  to  the  plate,  and  moved  in  the  proper 
direction  for  producing  the  figures  of  the  lines 
intended.  It  muft  be  obferved  in  forming 
ftraight  lines,  to  hold  the  plate  fteady  on  the 
cufhion  \  and  where  they  are  to  be  finer,  to 
prefs  more  lightly ;  ufing  greater  force  where 
they  are  to  be  broader  and  deeper.  In  making 
circular  or  other  curve  lines,  the  hand  and 
graver  muft  be  held  fteady,  with  the  arm 
refting  upon  the  table  ;  and  the  plate  moved 
upon  the  cufhion  under  the  graver,  fo  that  as 
each  proper  part  paries  the  point,  the  figure 
intended  may  be  cut  upon  it  :  for  crooked 
and  winding  lines  cannot  be  produced  with 
the  fame  neatnefs  and  command  by  any  other 
means.  After  part  of  the  work  is  engraved, 
it  is  necefTary  to  fcrape  it  with  the  (harp 
edge  of  a  burnifher,  or  graver,  pa  fled  in  the 
moft  level  direction  over  the  pl.ate>  to  take  off 

the 
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the  roughnefs  formed  by  the  cutting  of  the 
graver.  But  great  care  mull  be  taken,  not  to 
incline  the  edge  of  the  burnifher,  or  tool  ufed, 
in  fuch  manner,  that  it  may  take  the  leaft 
hold  of  the  copper ;  as  it  would  otherwife 
produce  falfe  ftrokes  or  fcratches  in  the  en- 
graving ;  and  that  the  engraved  work  may  be 
rendered  more  vifible,  it  may  afterwards  be 
rubbed  over  with  a  roll  of  felt  dipt  in  oil.  In 
ufing  the  graver,  it  is  neceflary  to  carry  it  as 
level  as  poffible  with  the  furface  of  the  plate. 
For  otherwife,  if  the  fingers  flip  betwixt  them, 
the  line  that  will  be  produced,  whether  curve 
or  ftraight,  will  become  deeper  and  deeper 
in  the  progrefs  of  its  formation ;  which  en- 
tirely prevents  ftrokes  being  made  at  one  cut, 
that  will  be  fine  at  their  extremities,  and 
larger  in  the  middle ;  and  occalions  the  ne- 
ceffity  of  retouching,  to  bring  them  to  that 
ftate.  For  this  reafon,  it  is  very  neceflary 
for  thofe,  who  would  learn  to  engrave  in 
perfe&ion,  to  endeavour,  by  frequent  trials, 
to  acquire  the  habit  of  making  fuch  ftrokes 
both  ftraight  and  curving,  by  lightening  or 
finking  the  graver  with  the  hand,  according 
to  the  occafion.  If  after  finifhing  the  defign, 
any  fcratches  appear,  or  any  part  of  the 
engraving  be  falfely  executed,  fuch  fcratches, 
or  faulty  parts,  muft  be  taken  out  by  the  bur- 
nifher, and  further  polifhed,  if  neceflary,  by 
a  roll  of  felt  and  oil.  The  plate  may  be 
cleanfed  again,  as  at  firft,  by  crumbs  of  bread 
and  chalk ;  in  order  that  the  obliterated  part 

may 
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may  be  reftored,  where  there  is  occafion,  by 
reingraving  it. 

The  plate  being  thus  engraved,  it  is  pro- 
per  to  take  off  the  edges,  by  ufing  firft  a 
rough  file,  and  afterwards  a  fmoother  5  and 
to  blunt  the  corners  a  little,  by  the  fame 
means.  After  which,  the  burnifher  fhould 
be  paffed  over  the  filed  places  to  take  away 
the  fcorings,  that  no  part  of  the  printing  ink 
may  be  retained  in  them. 


SECTION  V. 

Of  the  particular  manners  of  en- 
graving. 

t  "INHERE  are  fome  who  fhew  a  facility 
I  in  engraving,  and  others  that  have  a 
laborious  manner:  and  fome  aifo  affe£l  to 
crofs  their  flrokes  very  much  in  the  lozange 
manner,  while  others  make  them  intirely 
fquare.  The  free  and  eafy  manners  here 
meant,  are  thofe  of  Goltzius,  Muller,  Lscas, 
Kilian,  Melian,  and  fome  others.  They 
feem,  on  many  occaiions,  to  apply  them- 
felves  only  to  fhew,  by  the  turning  of  the 
ftrokes,  that  they  were  mafters  of  the  graver, 
without  giving  themfelves  any  trouble  about 
the  juftnefs  of  the  outline,  expreffion,  or  even 
the  efFedt  of  the  clair  obfcur,   which  was 

found 
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found  in  the  drawings  or  pi&ures  after  which 

they  engraved. 

The  manner  which  I  deem  laborious  is, 
where  there  are  an  infinite  number  of  lines 
and  points,  or  dots,  confounded  with  each 
other,  and  difpofed  without  order ;  which 
have  the  refemblance  rather  of  a  drawing, 
than  the  appearance  of  an  engraving. 

The  ftrokes  (hould  never  be  crofted  too 
much  in  a  lozange  manner ;  particularly  in 
flefh :  becaufe  fuch  croflings  form  fharp  an- 
gles, which  give  the  difagreeable  effedt  of  lat- 
tice-work; and  takes  away  from  the  eye  the 
repofe  which  is  agreeable  to  it  in  all  kinds  of 
pi&urefque  defigns.  The  ftrokes  ought  not  to 
be  fo  much  crofted  in  this  manner,  except  in 
the  cafe  of  clouds,  tempefts,  reprefentations  of 
the  waves  of  the  fea,  and  the  Ikins  of  hairy 
animals ;  or  of  the  leaves  of  trees,  where  it 
may  be  very  well  allowed  of. 

The  manner  betwixt  the  fquare  and  lo- 
zange is  much  more  ufeful  and  agreeable  to 
the  eye  but  it  is  more  difficult  to  perfue  :  as 
the  inequality  of  the  ftrokes  fhews  itfelf 
more.  But  in  avoiding  the  lozange,  it  is 
not  however  proper  to  go  intirely  into  the 
fquare  ;  for  that  gives  too  much  of  the  hard- 
nefs  of  ftone. 

In  the  manner  of  guiding  the  ftrokes,  the 
a&ion  of  the  figures,  and  of  all  their  parts, 
ought  firft  to  be  confidered.  It  fliould  be 
next  obferved,  how  the  parts  come  forwards 
to,  or  go  back  from,  the  eye.    The  graver 

fliould 
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fhould  then  be  guided  according  to  the  rifings 
or  hollows  of  the  mufcles  and  folds,  fpread- 
ing  the  ftrokes  more  afunder  upon  the  lights ; 
bringing  them  clofer  together  in  the  fhades, 
and  alfo  at  the  extremity  of  the  outlines, 
to  which  the  ftrokes  of  the  graver  muft  be 
carried  ;  that  they  may  not  appear  jagged  ; 
and  lightening  the  hand  in  fuch  manner,  that 
the  outlines  may  be  formed  and  terminated 
without  being  cut  or  hard.  Examples  of 
this  may  be  found  in  the  works  of  the 
famous  Edclinck,  who  greatly  poffeffed  this 
talent.  * 

Although  ftrokes  are  broken  off  at  the 
place  of  the  mufcles,  whether  it  be  to  form 
them,  or  to  produce  the  effedt  more  commo- 
dioufly,  there  fhould,  neverthelefs,  be  always 
preferved  a  certain  connection  or  link  of  one 
with  the  other ;  that  the  firft  ftroke  may  fre- 
quently ferve,  by  its  return,  for  the  fecond. 
This  difplays  a  freedom ;  and  the  engraving, 
that  is  fo  managed,  is  more  beautiful,  in 
proportion  as  it  appears  to  be  done  with 
more  facility. 

The  ftrokes  fhould,  however,  be  always 
made  to  run  as  naturally  as  poffible ;  avoid- 
ing wild  turnings,  which  are  more  the  erTedl 
of  caprice  than  reafon.  At  the  fame  time, 
care  muft  be  taken  not  to  fall  into  a  ftraight 
dire&ion  5  which  many  do,  when  they  ftrive 
to  engrave  neatly :  becaufe  it  is  more  eafy 
for  them  to  pufli  forward  the  ftrokes  of 
the  graver,  that  are  but  little  turned,  than 

Vol.  II.  F  to 


66  Of  Engraving. 

to  guide  them  according  to  the  rifings  and 
hollows  of  the  mufcles ;  which  they  do  not 
underftand,  from  their  want  of  fufficient  know- 
ledge in  defign. 

In  engraving  the  hair,  and  the  beard,  the 
principal  grounds  mould  be  firft  laid;  and 
then  the  chief  (hades  fhould  be  fketched : 
leaving  the  ftrong  lights,  that  if  it  be  defired, 
in  the  finifhing  them,  they  may  be  covered  to 
the  extremity.  This  kind  of  fketching  fhould 
be  done,  as  it  were,  in  a  carelefs  manner  : 
that  is  to  fay,  with  few  ftrokes;  and  thofe 
even  unequal,  with  refpedt  to  each  other,  to 
have  room  in  the  finifhing  to  mix  fmaller 
ftrokes  in  the  vacancies,  which  this  inequality 
will  produce.  This  manner  feems  much  lels 
hard,  than  where  every  hair  is  diftinguifhed, 
and  as  much  effect  as  pofiible  ought  to  be 
made  by  every  ftroke,  efpecially  when  the 
figures  are  not  very  large.  For  this  reafon 
none  ought  to  be  introduced,  but  fuch  as 
have  the  necelfary  force ;  and  if  fome  fecond 
ftrokes  are,  however,  run  at  the  fides  of  the 
fhades,  to  mix  and  give  them  more  union 
with  the  fie fh,  they  mould  be  very  fmall. 

When  fculpture  is  to  be  reprefented,  the 
work  ought  never  to  be  made  very  black : 
becaufe,  as  edifices  are  commonly  built  either 
of  {tone  or  white  marble,  the  colour,  being 
reflected  on  all  fides,  does  not  produce  browns, 
as  in  other  fubftances.  White  points  muft  not 
be  put  in  the  pupils  of  the  eyes  of  figures,  as 
in  engraving  after  paintings,  nor  muft  the  hair 

or 
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or  beard  be  reprefented  as  in  nature,  which 
makes  the  locks  appear  flowing  in  the  air. 
This  would  be  to  do  things  contrary  to  truths 
becaufe  in  fculpture  there  can  be  no  fuch  ap- 
pearances. 

In  engraving  cloths  of  different  kinds,  it 
ought  to  be  obferved*  that  linnen  fhouid  be 
done  with  fmaller  and  clofer  lines,  than  other 
forts.  It  muft  be  all  executed  with  fmgle 
ftrokes;  or,  if  there  be  two  admitted,  it  fhould 
in  fome  fmall  fpots  only;  and  thefe  fhould  be 
only  in  the  fhades,  to  give  an  union,  and  hin- 
der a  rawnefs,  which  might  refult  from  the 
oppolition,  when  it  was  either  upon,  or  clofe 
to,  other  draperies,  or  any  brown  bodies,  croft 
with  many  ftrokes. 

When  white  woollen  cloth  is  in  queftion, 
it  ought  to  be  engraved  wide  accordingly,  as 
the  ftufF may  be  coarfe  or  fine;  but  with  two 
ftrokes  only.  It  may  be  objected,  that  in- 
ftances  may  be  found,  where  there  are  three: 
but  the  anfwer  is,  that  it  has  been  done  only 
for  difpatch.  If  the  difference  in  fluffs  can  be 
made  to  appear,  it  renders  the  work  more 
agreeable :  but  the  trouble  in  doing  it  is  very 
great,  and  the  labour  greatly  multiplied. 

There  remains  only  to  remark,  with  regard 
to  the  engraving  cloths,  that  on  all  occafions, 
when  there  arifes  a  neceffity  of  croffing  the 
ftrokes,  the  fecond  fhould  be  fmaller  than  the 
firft,  and  the  third  than  the  fecond;  as  the 
work  will  have  much  more  foftnefs  for  it. 
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Shining  fluffs  ought  to  be  engraved  more 
hard,  and  more  ftraight  than  others:  becaufe, 
as  they  generally  are  of  filk,  they  produce 
folds  that  are  flat  and  broken ;  particularly  if 
they  be  fatting  which  is  ftiff  on  account  of  its 
gumminefs.  Thefe  fluffs  fhould  be  expreffed 
with  one  or  two  ftrokes,  according  as  their 
colours  are  bright  or  brown.  Betwixt  the  firft 
ftrokes  others  fmaller  muft  be  joined,  which 
are  called  entre-deux.  Velvet  and  plufli  are 
expreffed  in  the  fame  manner,  with  the  entre- 
deux*  The  only  difference  fhould  be,  that 
the  firft  ftrokes  ought  to  be  much  larger  and 
fuller  than  thofe  of  other  fluffs;  and  the  fe- 
cond  fhould  be  fmaller;  but  ftill  retaining  the 
fulnefs  of  the  firft. 

Metals,  as  vafes  of  gold,  or  of  copper,  or 
armour  of  polifht  fteel,  (hould  be  likewife 
treated  in  the  fame  manner,  with  the  entre- 
deux  rand,  that  which  produces  the  fhining 
appearance,  is  the  opposition  of  the  browns 
with  the  lights. 

With  relation  to  architecture,  perfpeclive 
informs  us,  that  the  ftrokes,  which  form  the 
rounding  objedls,  muft  tend  to  the  point  of 
fight. 

When  whole  columns  occur,  it  is  proper  to 
make  out  the  effedl  as  much  as  poffible,  by 
perpendicular  ftrokes;  becaufe  that  in  crofting 
them,  according  to  the  roundnefs,  the  ftrokes 
which  are  near  the  capitals  being  oppofed  to 
thofe  which  are  in  the  place  of  the  bafe,  make 
a  difagreeable  effeft  at  the  height  of  the  eye; 

at 
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at  leaft  if  fo  great  a  diftance  be  not  fuppofed, 
as  renders  the  obje&s  almoft  parallel. 

In  the  cafe  of  landfkip,  thofe  who  are  verfed 
in  the  ufe  of  the  aquafortis  may  make  the  out- 
lines with  it;  particularly  of  the  leaves  of  trees. 
This  is  a  little  more  expeditious,  and  will  an- 
fwer  the  purpofe  very  well ;  provided  difcretion 
be  ufed  in  not  doing  it  too  ftrongly ;  and  that 
in  finishing  with  the  graver,  the  work  of  the 
aquafortis  may  not  remain  diftinguifhable,  nor 
any  way  take  off  from  the  foftnefs. 

To  do  it  well,  it  is  proper  to  conform  to 
the  manner  of  Auguftine  Carrache,  who  did 
it  admirably  by  touches:  but  a  higher  finifh- 
ing  may  be  made  according  to  the  occafion. 
Villamene  and  John  Sadelers,  have  alfo  fuc- 
ceeded  very  well  in  touching :  as  likewife 
Cornelius  Cort,  who  has  engraved  many  things 
after  Merian  very  finely  3  and  who,  indeed, 
may  be  taken  as  a  fufficient  guide. 

In  engraving  mountains,  the  ftrokes  ought 
to  be  frequently  difcontinued,  and  broken, 
for  fharp  and  fcraggy  obje&s ;  and  they  mould 
be  ftraight,  in  the  lozange  manner,  and  ac- 
companied with  feme  long  points  or  dots. 
Where  rocks  are  in  queftion,  the  ftrokes  mould 
be  croffed  with  others  more  fquare,  and  evenly; 
becaufe  the  flint  is  generally  more  polifhed. 

The  diftant  obje&s,  which  are  towards  the 
horizon,  mould  be  kept  very  tender;  and  be 
but  flightly  charged  with  black,  although  the 
mafs  appear  brown :  as  it  may  happen  to 
fome  fhades,  fuppofed  to  be  caufed  by  acci- 
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dents  of  clouds  that  intercept  the  light  of  the 
fun.  Becaufe  thefe  fhades  and  lights,  how- 
ever ftrong  they  may  appear,  are  always 
weak  in  comparifon  of  thofe  of  the  figures, 
or  other  objeds,  which  are  found  on  the  fore- 
ground of  the  picture,  from  the  great  di- 
ftance,  and  the  air  that  is  interpofed  before 
thefe  objeds. 

In  the  reprefentation  of  waters,  the  ftate 
of  them  is  to  be  confidered  5  fome  being  calm 
and  frill,  and  others  turbulent  and  agitated; 
as  the  fea  by  the  winds,  and  cafcades  by  the 
fall.  With  refped  to  calms,  they  are  beft 
reprefented  by  ftrokes  that  are  ftraight,  and 
parallel  to  the  horizon,  with  entre-deux  that 
are  fmaller ;  omitting  fuch  places,  as,  in  con- 
fequence  of  gleams  of  light,  make  the  mining 
appearance  of  water.  The  form  of  objeds  re- 
flected, or  advanced  near  in  diftance  upon  the 
water,  or  upon  the  banks  of  it,  are  exprefled 
by  the  fame  ftrokes,  retouched  more  ftrongly 
or  faintly,  as  occafion  may  require  it:  and  even 
by  fome  that  are  perpendicular;  and  fuch  re- 
fleded  objeds  are  more  or  lefs  diftindly  made 
out  accordingly,  as  they  are  found  nearer,  or 
more  diftant  from,  the  fore-ground  of  the 
pidure.  If  they  be  trees,  they  ought  to  be 
marked  out  by  an  outline,  particularly  if  the 
water  be  clear,  and  upon  the  fore-ground 
of  the  pidure ;  becaufe  the  reprefentation, 
which  the  water  makes  of  them,  is  as  diftind 
§s  the  trees  themfelves. 
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For  water  agitated,  as  in  the  waves  of  the 
fea,  the  firft  ftrokes  ought  to  follow  the  figure 
of  the  waves;  and  the  crofs  ftrokes  ought  to 
be  very  much  lozange.  If  water  fall  down 
any  rock  with  rapidity,  the  ftrokes  fhould  fol- 
low the  fall,  being  mixt  with  entre-deux\  and 
the  fhining  fpots  which  are  found  in  the  places, 
where  the  light  ftrikes  perpendicularly,  fhould 
be  very  vivid ;  particularly  if  it  be  on  the  fore- 
ground. 

In  engraving  clouds,  play  fhould  be  given  ; 
the  graver  fhould  fport,  when  they  appear  thick 
and  agitated,  in  turning  every  way  according 
to  their  form,  and  their  agitation.  If  the  clouds 
produce  fhades,  which  render  it  neceffary  to 
put  two  ftrokes,  they  ought  to  be  crofted  more 
lozange  than  the  figures:  becaufe  that  gives  a 
certain  tranfparency  that  is  very  fuitable  to 
thofe  bodies  which  are  compofed  only  of  va- 
pours: but  the  fecond  ftrokes  fhould  be  pre-* 
dominant  over  the  firft. 

The  flat  clouds,  that  lofe  themfelves  infen- 
fibly  in  the  clear  fky,  fhould  be  made  by  ftrokes 
parallel  to  the  horizon,  a  little  waving  con- 
formably to  the  thicknefs  which  may  appear. 
If  feconds  be  required,  they  fhould  be  more 
or  lefs  lozange ;  and  when  they  are  brought  to 
the  extremity,  the  hand  fhould  be  fo  lighten- 
ed, that  they  may  form  no  outline.  The  flat 
and  clear  fky  is  reprefented  by  parallel  ftrokes; 
but  very  ftraight,  without  the  leaft  turning. 
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SECTION  VL 

Of  engraving  in  great. 

~\?  O  R  great  works,  that  is,  when  the 
JP  figures  are  of  confiderable  fize,  they 
ought  to  be  engraved  wide :  the  ftrokes 
fhould  be  fteady  and  full ;  large,  and  con- 
tinued as  far  as  they  can  ;  that  is  to  fay,  they 
fhould  not  be  broken  off,  till  they  come  to 
the  places  of  the  mufcles  or  folds  which  ab- 
folutely  require  it.  The  fame,  indeed,  ought 
to  be  done  in  the  cafe  of  fmall  works ;  to 
fhew,  that  the  execution  was  in  an  eafy  man- 
ner, and  without  much  labour.  If  the  ftrokes 
are  to  be  retouched,  which  cannot  be  avoided 
in  many  places,  efpecially  in  the  fhades,  where 
the  force  and  union  of  the  pi&ure  are  to  be  well 
preferved,  it  fhould  be  done  the  contrary  way, 
to  that  in  which  it  was  Iketched,  and  with 
a  graver  more  lozange.  This  adds  much  to 
the  life  and  neatnefs  of  the  work. 

There  ought  not  to  be  too  much  work 
made  upon  the  lights;  but  they  fhould  be 
gone  over  llightly,  and  with  few  ftrokes :  or, 
in  other  words,  the  lights  (hould  be  loofely 
touched,  and  only  in  demi-teints.  If  they  be 
finifhed  to  the  higheft  degree,  they  fho'uld  be 
ftill  kept  very  clear.  For  if,  on  the  contrary, 
they  be  too  black,  it  diminifhes  and  prevents 
the  effed ;  becaufe  it  is  extremely  difficult  to 
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find  browns  in  the  (hades  to  fupport  them, 
fo  as  to  give  a  fufficient  force  and  roundnefs. 
If  the  work  be  after  original  drawings, 
they  ought  to  be  firit  engraved  with  great 
lights,  and  great  (hades.  Becaufe,  let  them 
be  never  fo  much  finiftied,  there  cannot 
be  fo  many  particulars  to  exprefs,  as  in  the 
cafe  of  painted  pictures,  which  require  like- 
wife  much  more  care  and  labour,  on  the  fcore 
of  their  different  colours. 

It  may  be  objected,  perhaps,  that  it  is  im- 
poffible  to  imitate  colours,  as  there  is  no  me- 
dium for  it  in  engraving,  but  black  and  white. 
When,  however,  I  fpeak  of  imitating  them, 
I  do  not  pretend  to  exprefs  the  difference  be- 
twixt green  and  blue,  nor  betwixt  red  and 
yellow,  nor  of  any  of  the  reft  in  particular  ; 
but  only  to  imitate  the  maffes  :  and  Wover- 
mans,  Bolfwert,  and  fome  others,  have  done 
this  with  fuccefs,  when  they  have  engraved 
after  Rubens.  Works,  in  which  this  matter 
lhall  be  executed  by  an  able  engraver,  who  is 
mafter  of  the  principles  of  his  art,  will, 
undoubtedly,  be  much  more  pleafing,  and 
have  a  much  finer  effect  than  where  it  is 
wanting.  It  is  proper,  therefore,  the  en- 
graver Thould  be  intelligent,  and  Ikiiful ;  be- 
caufe he  fometimes  meets  with  colours,  that 
are  light,  on  others  which  are  light  alfo  -y  where, 
confequently,  no  effect  can  be  produced  but 
by  the  difference  of  the  hue.  This  makes 
what  is  called  a  corps  perce,  an  accident  very 
carefully  to  be  avoided :  becaufe  it  takes  away  all 
3  means 
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means  of  judging  of  the  clair  obfcur.  It  is  nc- 
ceflfary,  likewife,  to  take  care  not  to  deftroy 
the  principal  lights,  by  affecting  to  imitate 
colours  too  much,  particularly  in  the  cafe  of 
figures  on  the  fore-ground  :  for  that  hinders 
their  coming  forwards,  and  breaks  in  intirely 
on  the  intention  of  the  painter. 


SECTION  VII. 

General  maxims  of  engraving  with  the 
graver. 

TO  preferve  the  equality  and  union  in 
engraved  works,  they  fhould  be  fketch- 
ed  into  great  parts  before  the  finifhing  of  them 
be  undertaken ;  for  example,  of  one,  two,  or 
three  figures,  if  the  fubjedr.  be  hiftory,  and 
thefe  figures  be  grouped.  After  this  Iketch  is 
made,  the  defign  fhould  be  fo  far  completed, 
that  every  thing  may  be  perfectly  made  out, 
except  with  refpect  to  the  force,  in  the  fame 
manner  as  if  it  was  intended  to  remain  in  that 
condition.  Becaufe,  whoever  waits  to  make 
the  defign  in  finifhing,  will  very  often  find 
themfelves  deceived.  This  will  even  happen 
to  fuch  a  degree,  that  there  will  be  no  remedy 
without  effacing  part  of  the  work  which 
many  perfons  will  not  be  willing  to  confent  to, 
for  fear  of  fpoiling  that  neatnefs  of  the  graver 

they 
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they  have  (hewn  ;  and  on  which  they  have 
beftowed  all  their  care ;  believing  all  the  art 
of  an  engraver  to  confift  in  fuch  neatnefs : 
whence  we  have  fo  many  prints  where  the 
copper  is  well  cut,  but  where,  at  the  fame 
time,  none  of  the  talents  of  an  artift  are  dis- 
played. 

If  any  infer,  from  what  is  here  faid,  that  it 
is  ufelefs  to  engrave  well,  they  fall  into  an- 
other error.  For  it  is  neceffary  to  poffefs  that 
talent,  in  order  to  join,  with  the  juftnefs  and 
corredtnefs  of  defign,  the  beauty  of  the  work  5 
though  not  to  give  them  up  intirely  for 
this ;  and  to  place  the  capital  merit  in  thofe 
lickings  over,  which  often  render  the  work 
black,  foul,  and  fpiritlefs. 

It  is  not  meant,  neverthelefs,  that  the  work 
fhould  be  made  grey ;  on  the  contrary,  it  is 
much  better,  that  it  ihould  have  ftrength. 
But  the  force  of  a  print  does  not  confift  fo 
much  in  blacknefs,  as  in  the  degradation 
of  the  lights  to  browns  •>  which  ought  to  be 
made  in  a  more  or  lefs  lively  manner,  accord- 
ing to  the  diftance  or  nearnefs  of  the  objeds  to 
the  eye  ;  and  even  if  the  works  of  the  great 
mafters  be  examined,  it  will  be  found  that 
they  are  not  black,  or  at  leaft  have  only  be- 
come fo  with  time.  They  have  effectually 
imitated  nature,  who  is  not  fo,  efpecially  in 
the  flefli ;  and  therefore  have  avoided  this, 
unlefs,  when  they  have  reprefented  fome 
night  fcene,  illuminated  only  by  the  light  of 
a  candle  or  lamp. 

Works 
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Works  in  fmall  demand  to  be  engraved 
with  narrower  ftrokes  than  larger  $  and  with 
gravers  formed  a  little  in  the  lozange  manner; 
but  the  ftrokes  fhould  not,  however,  be  too 
dry  and  lean,  though  the  figures  be  fmall.  If 
the  piece  require  to  be  extremely  high  finifh- 
ed,  it  fhould  not,  neverthelefs,  appear  over- 
loaded and  murdered  with  work :  but,  on  the 
contrary,  it  {hould  be  touched  with  art,  in 
fuch  manner,  that  it  may  feem  to  be  done 
with  expedition  and  eafe  ->  although  laboured, 
in  reality,  with  the  utmoft  attention. 


CHAR  IV. 

Of  etching,  or  engraving  with  aqua- 
fortis. 


SECT.  I.  General  nature  of  etching. 

TT*  TCHING  (as  was  mentioned  before)  is 
J_4  engraving  by  corrofion  produced  by  the 
means  of  aquafortis,  inftead  of  cutting  with 
a  graver  or  tool. 

The  manner  (in  a  general  view)  by  which 
this  is  performed,  is  the  covering  the  furface 
of  the  plate  with  a  proper  varnifh  or  ground, 
as  it  is  called,  which  is  capable  of  refitting 
aquafortis  \   and  then  fcoring  or  fcratching 

away, 
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away,  by  inftruments  refembling  needles,  the 
parts  of  this  varnifh  or  ground,  in  the  places 
where  the  ftrokes  or  hatches  of  the  engraving 
are  intended  to  be.  Then,  the  plate  being 
covered  with  aquafortis,  the  parts  that  are  laid 
naked  and  expofed  by  removing  the  ground 
or  varnifh,  are  corroded  or  eaten  away  by  it, 
while  the  reft,  being  fecured  and  defended, 
remain  untouched. 

There  are  two  methods  of  etching  (as  was 
intimated  above),  the  difference  of  which 
from  each  other  confifls,  as  well  in  the  dif- 
ference of  the  varnifh  or  ground,  as  in  that, 
of  the  aquafortis,  adapted  to  each  kind  :  but 
the  general  method  of  performing  them  is 
alike  in  both.  Thefe  varnifhes,  or  grounds, 
are  diftinguifhed  by  the  names  of  hard  and 
foft :  for,  in  their  confidence,  or  the  refift- 
ance  they  give  to  the  needles,  lies  their 
effential  variation  from  each  other.  The 
hard  varnifh  (as  I  have  good  reafons  to  conjec- 
ture) was  not  the  fir  ft  in  ufe :  but  foon  took 
place  of  the  other  ;  and  was,  for  fome  time, 
the  moft  received  in  practice,  on  the  account 
above-mentioned,  of  its  admitting  the  work  to 
be  made  more  like  that  of  the  graver.  The 
foft  has,  however,  fince,  in  its  turn,  prevailed 
to  the  exclufion  of  the  hard  in  fome  degree, 
except  in  the  cafe  of  particular  fubje&s  y 
but  not  fo  intirely,  neverthelefs,  as  to  take 
away  the  expedience  of  (hewing  how  it  is  per- 
formed. The  method  of  etching  with  the 
foft  varni(h?  is  now,  however,  one  of  the 

moft 
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moft  important  objects  of  the  art  of  engraving, 
as  it  is  at  prefent  in  univerfal  ufe,  fometimcs 
alone,  but  more  frequently  intermixt  with  the 
work  of  the  tool  ->  and,  in  fome  cafes,  with  great 
advantage,  even  where  the  whole  is  intended 
to  pafs  for  being  performed  by  the  graver. 


SECTION  II. 

Of  the  injlruments  employed  in  etching. 

THE  inftruments  employed  in  etching, 
are  needles,  ftifts,  oil-ftones,  burnifhers, 
fcrapers,  brufti  pencils,  and  a  frame  and 
trough. 

The  needles  ufed  for  etching,  are  of  the 
fame  kind  with  thofe  ufed  for  common  pur- 
pofes  :  but  fuch  fhould  be  chofen,  of  various 
fizes,  as  will  bend  without  breaking ;  and  are 
of  the  beft  fteel ;  which  muft  be  diftinguifhed 
by  the  grain.  They  fhould  be  mounted  on 
flicks  ;  the  wood  of  which  is  firm  and  tough ; 
fo  as  to  bear  their  being  driven  into  it,  with* 
out  fplitting.  The  length  of  the  flicks  may 
be  about  fix  inches  >  and  the  thicknefs  about 
three  times  that  of  a  goofe  quill,  or  more.  The 
needles  fhould  be  fixed  in  thefe  flicks,  in  fuch 
manner,  that  fomewhat  more  than  half  an 
inch  may  be  bare;  and  the  reft  buried  in  the 
flicks :  and  they  may  be  put  at  both  ends ;  or, 
in  the  place  of  one,  a  pencil  may  be  fixed. 
There  are  two  kinds  of  thefe  needles  ufed, 

the 
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the  one  called  by  the  French  pointes,  and  the 
other  echoppes:  but  with  us  they  are  diftin- 
guifhed  only  by  the  name  of  round  pointed, 
and  oval  pointed.  By  which  latter,  is  to  be 
underftood,  fuch  as  have  one  fide  of  the  round 
taken  off  to  the  middle  of  the  point,  or  cen- 
ter. Though  common  needles  may  be,  and 
moft  frequently  are,  ufed  for  this  purpofe; 
yet  it  is  better  to  have  fmall  rods  made  by  the 
fmiths,  in  the  manner  above  directed  for  the 
gravers,  and  to  convert  them  into  needles ;  at 
lean:  this  becomes  unavoidably  neceflary  where 
larger  fubjects  are  to  be  engraved.  All  the 
kinds  are  fold  ready  made  at  fome  ironmon- 
gers, with  turned  handles  mounted  with  long 
knobs  of  copper  filled  with  hard  wax,  into 
which  the  needles  are  ftuck  while  it  is  hot  5  in 
order  that,  when  by  wearing  they  are  become 
fhort,  the  wax  being  again  heated,  they  may 
be  lengthened  at  pleafure,  by  drawing  them 
further  out.  They  fhould  be  chofen  of  three 
or  four  fizes,  gradually  increafing  to  that  of 
thofe  defigned  for  the  oval  pointed;  which 
{hould  be  the  biggeft. 

Having  a  proper  quantity  of  needles  of  dif- 
ferent fizes  thus  mounted,  the  fmaller  orders 
of  thofe  defigned  to  be  round  pointed,  muft 
be  whetted  on  the  oil-ftone,  in  fuch  way  as 
if  intended  for  fewing.  But  the  larger  of  this 
kind,  muft  be  rounder  towards  the  point; 
that  is,  with  a  lefs  gradual  flope  from  the  body 
of  the  needle.  It  is  proper  alfo  to  whet  fome 
with  a  flat  point,  or  in  the  manner  of  a  chiz- 

zle: 
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zle:  though  it  is  beft,  neverthelefs,  in  whet- 
ting all  the  kinds,  to  give  them  a  long  point 
alike  at  firft ;  and  to  make  them  rounder,  or 
give  the  other  proper  form,  by  whetting  away 
the  redundant  parts  afterwards:  for  they  mav 
be  eafily  made  longer  or  morter,  according  to 
the  obliquity  by  which  the  handle  is  held  in 
whetting  them.  By  this  way;  they  will  all 
take  a  little  upon  the  copper,  and  will  not 
hinder,  by  their  largenefs,  the  place  where 
they  are  put,  from  being  feen  in  the  uling 
them ;  which  is  of  the  greateft  confequence, 
efpecially  in  working  in  fmall.  As  it  is  diffi- 
cult to  make  a  point  perfectly  round,  a  method 
has  been  invented  to  render  it  more  eafy,  by 
forming,  in  the  bottom  of  the  whetftone,  a 
fmall  channel,  in  which  the  needles  are  to  be 
worked  backwards  and  forwards,  turning  the 
handle  in  the  fingers  at  the  fame  time.  But 
by  whatever  method  the  whetting  may  be 
performed,  it  is  always  neceffary  to  have  the 
Hope  forming  the  point,  whether  it  be  made 
upon  a  greater  or  lefs  angle,  exactly  even  on 
every  fide  >  that  the  point  may  pafs  eafily  and 
freely  on  the  copper  or  varnifh,  in  whatever 
direction  it  may  be  guided.  In  forming  the 
oval- pointed  needles  there  is  nothing  more  re- 
quired, than,  after  having  given  a  blunt  round 
point  to  them,  to  hold  the  handle  with  a  pro- 
per degree  of  obliquity,  and  to  work  the  needle 
on  the  whetftone,  till  one  fide  be  worn  down 
to  the  center ;  obferving  to  keep  {readily  the 
fame  part  towards  the  ftone:  which,  when 

fome 
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fome  flatnefs  is  gained,  will  not  be  very  diffi- 
cult. 

There  is  another  kind  of  needle  neceffary  > 
which  is  called  a  {lift ;  and  is  ufed  for  calking 
and  overtracing  the  defign  on  the  varnifh.  It 
muft  be  formed  of  one  of  the  fmalleft  round 
pointed  needles,  by  blunting  and  polifhing  the 
point,  that  it  may  glide  freely  every  way  over 
the  paper,  without  fcratching  or  cutting  it. 

The  fcrapers  and  burnifhers  may  be  the 
fame  as  were  directed  before. 

The  oil-flones  are  too  commonly  known, 
to  need  any  defcription.  It  is  only  neceffary 
to  obferve,  with  regard  to  them,  that  they 
ought  to  be  fo  foft,  as  not  to  take  too  faft  on 
the  needles  ;  but  to  give  a  keen  fmooth  edge  5 
which  will  not  be  the  cafe,  if  the  ftone  be 
coarfe  and  wear  the  needles  too  faft :  befides 
the  inconvenience  of  producing  beards  at  the 
points;  which  are  extremely  prejudicial  in  en- 
graving on  the  varnifh. 

A  brufh  pencil  is  likewife  neceffary,  for 
cleaning  the  furface  of  the  varnifh  after  the 
graving,  and  for  other  purpofes.  But  there  is 
nothing  peculiar  required  in  the  form;  and 
therefore  fuch  as  are  every  where  to  be  had 
may  be  ufed. 

A  frame  of  boards  muft  be  provided,  for 
fupporting  the  plate,  while  the  aquafortis  is 
poured  over  it;  and  a  trough  for  receiving  the 
aquafortis^  as  it  runs  from  the  board,  or  frame 
on  which  it  is  put;  as  alfo  an  earthen  pan  to 
collect  it  as  it  falls  from  the  trough.  The 
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board,  or  frame,  mould  be  confiderably  big- 
ger than  the  plates  it  is  intended  to  bear,  and 
have  a  ledge  or  rifing  on  it,  at  the  upper  end, 
and  two  tides;  as  alfo  two  wooden  pegs  iixt 
near  the  bottom,  to  fupport  the  plate  in  its 
proper  place,  when  the  board  is  in  an  oblique 
pofition.  The  trough  mould  be  longer  than 
the  board  ;  and  about  four  inches  deep,  and 
fix  wide;  with  a  finking  in  the  middle  of  the 
bottom,  and  a  hole  through  the  whole  fub- 
ftance;  that  it  may  difcharge  the  aquafortis 
as  quickly  as  pofiible.  This  board  and  trough 
fhould  both  be  well  covered  with  pitch  ;  or, 
what  is  more  convenient,  painted  over  with 
feveral  ftrong  coats  of  fat  oil  and  red  oker. 
There  is  no  particular  form  neceffary  for  the 
earthen  pot;  it  is  fufficient,  that  it  be  capable 
of  receiving  and  containing  the  aquafortis,  as 
it  runs  through  the  hole  in  the  trough.  A 
veffel  of  the  green  glafs,  fafhioned  like  a  mor- 
tar, is  better,  however,  for  this  purpofe,  where 
the  refiners,  or  ftrong  aquafortis  is  ufed,  than 
any  veffel  of  earth :  and  it  is  convenient  to 
have  another  of  the  fame  matter,  for  contain- 
ing the  aquafortis,  when  it  is  to  be  poured  on 
the  plate;  with  a  cylindrical  glafs,  like  thofe 
ufed  for  drinking,  with  a  long  handle  for 
pouring  on  the  aquafortis.  The  ufe  of  this 
board  and  trough,  is  principally  for  the  hard 
varnifh,  where  the  aquafortis  is  of  a  much 
weaker  kind.  For,  in  the  cafe  of  the  foft 
varnifh,  the  glafs  veffel  without  the  trough, 
may  be  made  to  anfwer  the  purpofe  better, 
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by  the  method  we  fhali  have  occalion  to  ex- 
plain below. 


SECTION  III. 

the  compojition  and  preparation  of 
the  foft  varnifh. 

Preparation  of  the  foft  vamiJloy  according  to 
Le  Bop. 

u  r  t  A  K  E  of  virgin's  wax  very  white 
<£  and  clean,  and  of  grains  of  maftic 

<c  very  clear  and  pure,  each  one  ounce,  and 
<c  of  calcined  afphaltum  half  an  ounce.  Grind 
<c  the  maftic  and  afphaltum,  feparately,  very 
ci  fmall;  and  melt  the  wax  over  the  fire  in 
cc  an  earthen  pot  well  glazed.  When  the 
<c  wax  is  thoroughly  melted,  and  very  hot, 
"  fprinkle  into  it  the  maftic  gradually,  that 
tx  it  may  melt  alfo ;  ftirring  the  mixture  from 
<c  time  to  time  with  a  little  ftick,  in  order 
"  that  the  ingredients  may  be  duly  incorpo- 
<c  rated.  Afterwards  fprinkle  the  afphaltum 
<c  into  the  mixture,  as  .  was  before  done  by 
ct  the  maftic  into  the  wax;  ftirring  the  whole 
<c  compofition  well  together,  over  the  fire, 
(t  till  the  afphaltum  be  entirely  melted,  and 
cc  commixt  with  the  other  ingredients;  for 
u  which  about  half  a  quarter  of  an  hour  may 
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<c  be  allowed.  Then  take  the  pot  from  ofF 
"  the  fire,  and  let  the  mixture  cool :  and 
"  having  put  fome  clean  water  in  a  plate, 
"  pour  the  varnifh  into  it;  and  kneading  it 
<c  well  in  this  water,  with  the  hands,  form 
<{  it  into  a  roll  of  about  an  inch  diameter; 
*c  or  into  little  balls,  which  may  be  lapt  up 
"  in  taffety,  to  be  ufed  in  the  manner  below 
"  direaed." 

In  winter  it  is  proper  to  increafe  the  quan- 
tity of  wax ;  otherwife  the  varnifh  will  be  too 
dry;  the  proportion  above  given  being  calcu- 
lated for  fummer. 

Preparation  of  the  white  varnifh  of  Rhenbrant, 
to  be  laid  over  a  thin  coat  of  any  of  the  other 
kinds. 

u  Take  of  virgin's  wax  one  ounce,  of  ma- 
"  ftic  half  an  ounce,  of  calcined  afphaltum, 
cc  or  of  amber,  half  an  ounce.  Pound  the 
"  maflic  and  afphaltum,  feparately,  in  a  mor- 
£C  tar;  and,  having  a  new  earthen- ware  pot 
"  well  glazed,  put  the  wax  into  it ;  and 
/  cf  place  it  over  a  fire  till  the  wax  be  melted. 
c(  Then  fprinkle  in,  by  little  and  little,  the 
cc  maftic  and  afphaltum;  and  ftir  the  mixture 
cf  well  together,  till  the  whole  be  incorpo- 
<c  rated.  Pour  the  melted  matter  afterwards 
"  into  clean  water;  and  form  it  into  a  ball; 
cc  which  muft  be  kept  for  ufe.'\ 

In  ufing  this  varnifh  it  is  proper  to  take 
particular  care  of  three  things.  The  firft, 
not  to  heat  the  plate  too  much,  when  the 

varnifh 
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varnifli  is  put  upon  it.  The  fecond,  to  lay 
the  firft  coat  of  varnifli  as  thin  as  poffible, 
in  order  to  be  able  to  fpread  the  white  var- 
nifli upon  it,  without  rendering  the  whole 
of  too  great  a  thicknefs.  The  third,  to 
omit  blackening  this  varnifli  with  frnoke,  as 
is  done  with  the  common  :  but  when  it  is 
become  intirely  cold,  take  a  piece  of  white 
lead,  and  having  ground  it  extremely  fine, 
temper  it  with  gum  water ;  and  then  with  a 
pencil,  lay  a  coat  of  it  very  thinly  and  equally 
over  the  whole  plate.  This  is  the  manner 
in  which  Rhenbrant  varnifhed  his  plates. 


Preparation  of  a  [oft  varnijb  taken  from  a 
manufcript  of  Callot. 

cc  Take  of  virgin's  wax  four  ounces,  of 
<c  amber  (or  of  the  beft  afphaltum  calcined) 
Cc  and  of  maftic  two  ounces,  of  refin,  of 
"  common  pitch  or  fhoemaker's  wax,  each  one 
<c  ounce,  and  of  varnifli,  or  turpentine,  half 
cc  an  ounce.  Having  prepared  all  thefe  in- 
iC  gredients,  take  a  new  earthen  pot,  and  put 
<e  it  over  the  fire,  with  the  virgin's  wax  in  it : 
*f  and  when  that  is  melted,  add  gradually  to 
"  it  the  pitch,  and  afterwards  the  powders ; 
ct  ftirring  the  mixture  each  time,  in  propor- 
"  tion  to  the  addition  made  to  it.  When 
<c  the  whole  is  fufficiently  melted,  and  mixt 
cc  together,  take  the  pot  from  the  fire;  and 
<6  having  poured  the  mafs  into  an  earthen 
€C  veffel  full  of  clean  water,  form  it  into  balls, 
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cc  by  working  it  with  the  hands,  and  keep 

"  them  in  a  box  free  from  duft  for  life." 

The  two  ounces  of  maftic  is  to  be  ufed 
only  in  fummer  ;  becaufe  it  hardens  the  var- 
nifli,  and  preferves  it  from  being  crackt  by  the 
engraver's  leaning  over  the  plate  during  the 
graving;  but  in  that  defigned  for  winter,  only 
one  ounce  fhould  be  put. 

Another  preparation  of  the  foft  varnijh>  inferted 
in  Salmon's  Polygraphics. 

cc  Take  of  virgin's  wax  four  ounces,  of 
cc  afphaltum  two  ounces,  of  amber,  and 
<c  maftic,  each  one  ounce." 

The  preparation  is  much  the  fame,  as  for 
that  preceding  ;  only  caution  fhould  be  ufed, 
that  the  fire  be  not  too  ftrong,  as  the  varnifh 
will  otherwife  be  apt  to  burn.  This  varnifh 
is  good  only  for  fummer  ufe  ;  and  would  be 
too  hard  for  winter. 

Preparation  of  an  excellent  foft  varni/h,  of 
which  many  of  the  engravers  at  Paris  make 
ufe  at  prefent. 

<c  Take  of  virgin's  wax,  and  of  afphaltum, 
<c  or  Greek  pitch,  each  one  ounce  ;  of  black 
■ c  pitch  half  an  ounce,  and  of  Burgundy  pitch 
fC  a  quarter  of  an  ounce.  The  afphaltum 
"  muft  be  pounded  in  a  mortar,  and  the  wax 
u  melted  over  a  flow  fire,  in  a  pot  of  glazed 
-c  earthen  ware  5  and  the  reft  of  the  ingredi- 

c<  ents 
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<c  ents  added  little  by  little  ;  ftirring  the  mix- 
"  ture  accordingly,  till  the  whole  be  well 
cc  melted  and  incorporated  ;  and  taking  care, 
<c  that  the  matter  be  not  fuffered  to  burnJ 
"  Afterwards,  throw  the  whole  mafs  into  an 
<c  earthen  veffel  fall  of  clean  water;  and 
<c  knead  it  with  the  hands,  to  form  it  into 
<c  little  balls :  and  then  roll  them  up  in  new 
IC  ftrong  taffety,  to  be  ufed  as  will  be  below 
"  deeded." 

Preparation  of  a  foft  varnijh  according  to  M,  T9 

<€  Take  of  virgin's  wax  two  ounces  and  a 
<c  half,  of  Burgundy  pitch  three  ounces,  of 
"  refin  half  an  ounce,  of  afphaltum  two 
"  ounces,  and  of  turpentine  one  penny- 
"  worth." 

This  varnifh  is  very  good,  and  well  ap- 
proved. The  preparation  is  the  fame  as 
that  of  thofe  already  given. 

Preparation  of  another  foft  varnijh. 

"  Take  of  virgin's  wax  and  afphaltum 
cc  calcined  two  ounces,  and  of  black  pitch, 
"  and  Burgundy  pitch,  each  half  an  ounce. 
"  For  fummer  half  an  ounce  of  white  or 
"  brown  refin  may  be  added  ;  but  in  winter 
"  there  is  no  occafion  for  any.  The  wax  and 
"  pitch  muft  be  melted  in  an  earthen  pot 
,s  well  glazed;  and  afterwards  the  afphaltum, 
tc  pounded,  muil  be  added  gradually;  con- 

G  4  "  tinually 
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"  tinually  ftirring  the  mixture  till  ths  whole 
"  be  well  incorporated  together.  The  mafs 
<c  muft  be  then  caft  into  clean  warm  water, 
<c  and  kneaded  with  the  hands,  to  mix  it  the 
Cc  better;  care  being  taken  that  the  hands 
**  be  not  fweaty,  for  that  would  fpoil  the 
<c  varnim. 

"  It  is  proper  to  obferve,  that  the  Bur- 
<c  gundy  pitch  be  very  clean,  and  to  be  very 
<c  brifk  in  ftirring  the  ingredients,  when  the 
cc  afphaltum  is  put  to  them.  After  the  in- 
cc  gredients  have  continued  melted  on  the 
<c  fire,  for  a  quarter  of  an  hour,  the  white 
<c  refin  muft  be  put  in,  and  ftirred,  as  the 
(<  other,  with  a  ftick.    To  examine  if  the 

varnim  be  enough  boiled,  the  ftick  muft 
<c  be  drawn  out,  and  obfervation  muft  be 
fC  made,  whether  it  rope  or  not.  Then  it 
<{  mould  be  fuffered  to  cool  a  little,  and  af- 
**  terwards  thrown  into  warm  water,  that  it 
"  may  be  worked  into  balls  by  the  hand,  as 

has  been  before  directed. " 

Preparation  of  the  foft  varni/h,  according  to 
Mr.  Lawrence,  an  eminent  Englijh  engraver 
at  Paris. 

cc  Take  of  virgin  s  wax  and  afphaltum  each 
cc  two  ounces,  of  black  pitch  and  Burgundy 
u  pitch  each  half  an  ounce.  Melt  the  wax 
a  and  pitch  in  a  new  earthen-ware  glazed 
u  pot ;  and  add  to  them,  by  degrees,  the 
4t  afphaltum  finely  powdered.   Let  the  whole 

"  boil 
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cc  boil  till  fuch  time,  as  that,  taking  a  drop 
<c  upon  a  plate,  it  will  break  when  it  is  cold, 
<c  on  bending  it  double  three  or  four  ,  times 
*c  betwixt  the  fingers.  The  varnifli  being 
<€  then  enough  boiled,  muft  be  taken  off  the 
<c  fire ;  and  having  been  fuffered  to  cool  a 
M  little,  muft  be  poured  into  warm  water,  that 
t€  it  may  work  the  more  eafily  with  the  hands, 
"  fo  as  to  be  formed  into  balls  ->  which  muft 
"  be  lapt  up  in  taffety  for  ufe." 

It  muft  be  obferved,  firft,  that  the  fire  be 
not  too  violent,  for  fear  of  burning  the  in- 
gredients; a  flight  fimmering  will  be  fuffi- 
cient ;  2dly,  that  while  the  afphaltum  is  put- 
ting in,  and  even  after  it  is  mixt  with  them, 
the  ingredients  fhould  be  ftirred  continually 
with  a  fpatula;  and,  3dly,  that  the  water, 
into  which  this  compofition  is  thrown,  fhould 
be  nearly  of  the  fame  degree  of  warmth  with 
it,  to  prevent  a  kind  of  cracking,  that  happens 
when  the  water  is  too  cold. 

The  varnifli  ought  always  to  be  harder  in 
fummer  than  in  winter ;  and  it  will  become 
fo,  if  it  be  fuffered  to  boil  longer,  or  if  a 
greater  proportion  of  the  afphaltum  or  brown 
refin  be  ufed.  The  experiment  above-men- 
tioned, of  the  drop  fuffered  to  cool,  will  deter- 
mine the  degree  of  hardnefs  or  foftnefs,  that 
may  be  fuitable  to  the  feafon  when  it  is  to  be 
ufed. 


SECT. 
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SECTION  IV. 

Of  the  compojition  and  preparation  of 
the  hard  varnifh. 

Preparation  of  the  hard  varnijh,  according  to 
Le  Bojfe. 

«  rpAKEof  Greek  pitch,  or,  in  default 
"  JL  °f  it>  Burgundy  pitch,  and  of  refin, 
"  or  colophony  of  Tyre,  or,  in  default  of  it, 
"  common  refin,  each  two  ounces.  Melt 
<c  them  together,  upon  a  moderate  fire,  in 
<c  a  new  earthen  pot  well  glazed  ;  and,  thefe 
"  ingredients  being  thoroughly  mixt,  put  to 
"  them  eight  ounces  of  good  nut,  or  linfeed  oil; 
"  and  incorporate  the  whole  well  together, 
"  over  the  fire,  for  a  full  half  hour.  Con- 
u  tinue  afterwards  to  boil  the  mixture,  till 
u  fuch  time,  as  having  taken  a  little  of 
<c  it  out,  and  fuffered  it  to  cool,  it  rope  in 
<c  touching  it  with  the  finger,  like  a  very 
"  thick  fyrup.  Take  the  pot  then  from  the 
<c  fire  ;  and  the  varnifh  being  a  little  cooled, 
<e  pafs  it  through  a  new  linnen  cloth  into 
"  fome  veflel  of  ftone  ware,  or  of  earthen 
"  ware  well  varnifhed  j  and  afterwards  Hop 
"  it  up  in  a  bottle  or  any  other  veffel,  that 
"  will  not  foak  it  up,  and  can  be  well  corked. 
<c  Varnifh  made  in  this  manner  may  be  kept 
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u  for  twenty  years,  and  will  indeed  be  the 
tc  better  for  age." 

Mr.  Le  Boffe  obferves,  that  Callot  fent  for 
his  varnifh  ready  made  from  Italy  ;  and  that 
it  was  prepared  there  by  fome  joiners,  who 
made  ufe  of  it  for  varnifhing  their  wood,  un- 
der the  name  of  Vernice  grojfo  da  Lignaioly  ; 
and  that  he  gave  him  fome  of  it,  which  he 
ufed  a  long  time  ;  but  that  when  he  wrote, 
he  employed  the  kind  above  defcribed.  The 
beft  is  made  at  Venice,  and  Florence  ;  where 
it  is  fold  by  the  grocers  and  druggifts. 

The  varnifh,  of  which  the  preparation  is 
above  taken  from  Mr.  Le  Boffe,  is  fubjedt  to 
many  inconveniencies  :  that  of  Callot,  juft 
mentioned,  is  much  better  ;  and  more  eafy 
to  be  ufed.  The  manner  in  which  it  is  made 
at  Florence  is  as  follows. 

Preparation  of  the  hard  varnijh  ufed  by  Callot , 
commonly  called  the  Florence  varnifh. 

cc  Take  four  ounces  of  fat  oil  very  clear, 
<c  and  made  of  good  linfeed  oil,  like  that  ufed 
<c  by  painters.  Heat  it  in  a  new  pot  of  glazed 
"  earthen  ware,  and  afterwards  put  to  it  four 
<c  ounces  of  grains  of  maftic  well  powdered  ; 
"  and  ftir  the  mixture  brilkly,  till  the  whole 
"  be  well  melted  together.  Then  pafs  the 
"  whole  mafs,  through  a  piece  of  fine  linnen, 
"  into  a  glafs  bottle,  with  a  long  neck,  that 
"  can  be  ftopt  very  fecurely ;  and  keep  it  for 

the  ufe  that  will  be  below  explained." 
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SECTION  V. 

Method  of  applying  the  foft  varnifh  to 
the  plate  j  and  of  blackening  it. 

'  I  1  HE  plate  being  well  polifhed  and 
JL  burnifhed,  according  to  the  directions 
given  p.  49,  as  alfo  cleanfed  from  all  grea- 
finefs  by  chalk  or  Spanifh  white,  put  it  upon 
a  chafing-difh,  in  which  there  is  a  moderate 
fire ;  obferving  to  hold  it  fo,  that  it  may  not 
burn ;  to  do  which  more  commodioufly,  a 
prop  is  ufed ;  and  fometimes  two,  or  even  four, 
as  we  {hall  fee  below.  Thefe  props  fhould  be 
fixed  to  the  edge  of  the  plate,  in  fome  place 
where  there  is  no  engraving:  and  the  plate 
being  thus  fupported,  muft  be  left  over  the 
fire  till  it  be  fo  hot,  that  the  varnifh  being 
brought  in  contaft  with  it,  may  melt,  and  run 
through  the  taffety  which  is  wrapt  round  it. 
Then  take  fome  of  the  foft  varnifh,  well 
wrapt  up  in  taffety,  that  is  free  from  all 
greafe  and  dirt,  as  alfo  ftrong  and  found  in 
every  part  ;  for  indeed  it  ought  to  be  new, 
that  there  may  be  no  weak  or  worn  place  in 
it,  where  the  varnifh  may  run  through  in  too 
great  plenty.  With  the  varnifh  thus  inclofed 
in  the  taffety  rub  the  plate,  fixt  as  before  de- 
fcribed  over  the  fire,  till  it  grow  hot.  In 
doing  this,  it  fhould  be  gently  paffed  from  one 
fide  to  the  other  in  a  right  line,  fo  as  to  form 
3  feveral 
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feveral  rows,  till  fuch  time  as  the  plate  be 
every  where  moderately  covered.  After  this, 
with  a  fort  of  ball  made  of  cotton  tied  up  in 
taffety,  beat  every  part  of  the  plate  gently, 
while  the  varnifh  be  yet  in  a  fluid  ftate;  and 
to  unite  it  ftill  more,  and  give  it  a  finer  grain, 
it  is  proper  to  take  the  plate  from  the  fire  im- 
mediately, and  continue  ftriking  it  on  every 
part  with  the  ball,  till  it  attain  a  harder  con- 
fidence in  cooling.  This  muft  not,  neverthe- 
lefs,  be  prolonged,  till  the  varaifh  be  too  cold ; 
for  then  the  ball  would  be  apt  to  make  it  rife 
from  the  plate, 

-  When  the  plate  is  thus  uniformly  and 
thinly  covered  with  the  varnifh,  it  muft  be 
blackened  by  a  piece  of  flambeau,  or  of  a 
large  wax  candle,  which  affords  a  copious 
fmoke ;  and  fometimes  two,  or  even  four, 
fuch  candles  are  ufed  together,  for  the  fake  of 
difpatch ;  that  the  varnifh  may  not  grow 
cold,  if  that  were  poffible,  during  the  opera* 
tion*  The  plate  muft  then  be  heated  again* 
in  order  to  the  varniuYs  being  blackened,  that 
it  may  be  in  a  melted  ftate,  when  that  opera- 
tion is  performed  s  but  great  care  muft  be 
taken,  not  to  burn  it ;  which,  when  it  hap^ 
pens,  may  be  eafily  perceived  by  the  varnifh 
fmoking  and  running  into  little  lumps,  as  if  it 
had  contracted  fome  foulnefs.  The  following 
expedient  is  made  ufe  of,  for  the  more  com- 
modioufly  blackening  the  varnifh ;  being  par- 
ticularly neceflary,  where  the  plates  are  large. 
Fix  a  ftrong  hook  in  the  beams  of  the  boards 

of 
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of  the  roofing  of  the  room,  through  which 
pafs  four  pieces  of  cord  of  equal  length  ;  at 
the  end  of  which  are  fixt  four  iron  rings  of 
about  four  inches  diameter.  The  four  props, 
which  hold  the  corners  of  the  plate,  mud 
be  fattened  to  thefe  rings;  and  the  plate,  being 
thus  fufpended  in  the  air,  with  the  varnifhed 
fide  downwards,  may  be  blackened  with  great 
convenience.  But  this  is  not,  however,  abfo- 
lutely  requifite,  except  in  the  cafe  of  large 
plates,  that  could  not,  without  difficulty,  be 
held  up,  unlefs  this,  or  fome  other  fuch  con- 
trivance, were  made  ufe  of. 

It  is  proper  to  be  very  cautious  in  keeping 
the  flambeau  or  candle  at  a.due  diftance  from 
the  plate,  for  fear  the  wick  may  touch  the 
varnifh,  which  would  both  fully  and  mark  it. 
If  it  appear,  that  the  black  have  not  pene- 
trated the  varnifh,  the  plate  muft  be  again 
placed,  for  fome  little  time,  over  the  chafing- 
difh;  and  it  will  be  found,  that  in  proportion 
as  the  plate  grows  hot,  the  varnifh  will  melt 
and  incorporate  with  the  black,  which  lay 
above  it;  in  fuch  manner,  that  the  whole  will 
be  equally  pervaded  by  it. 

Above  all  things,  the  greateft  caution  fhould 
be  ufed  in  this  operation,  to  keep  all  the  time 
a  moderate  fire ;  and  to  move  frequently  the 
plate,  and  change  the  place  of  all  the  parts 
of  it,  that  the  varnifh  may  be  alike  melted 
every  where,  and  be  kept  from  burning. 
Care  muft  alfo  be  taken,  that  during  this 
time,   and  even  till  the  varnifh  be  intirely 
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cold,  no  filth,  fparks,  or  duft  fly  on  it,  for 
they  would  then  flick  faft,  and  fpoil  the 
work. 


SECTION  VI. 

Method  of  applying  the  hard  varnifh, 
on  the  plate,  and  of  blackening  and 
drying  it. 


1 


^HE  plate  being  perfectly  cleanfed,  and 
freed  from  greafinefs,  by  the  means 
before  directed,  it  muft  be  put  on  a  chafing- 
difh,  containing  a  fmall  fire ;  and  when  it  is 
become  moderately  hot,  it  muft  be  taken  off 
again,  in  order  to  receive  the  varnifh,  which 
muft  be  thus  laid  on.  Take  a  proper  quan- 
tity of  the  varnifh ;  and  putting  it  on  the  end 
of  the  finger,  with  a  ftick,  or  other  fmall  in- 
ftrument,  touch  the  plate  with  it  gently,  in 
order  that  it  may  be  fpread  in  fmall  fpots  of 
the  fame  fize,  at  as  equal  diftances  as  pofiible, 
over  every  part :  and  if  the  plate  cool  too  much 
before  the  whole  be  finifhed,  heat  it  again  as 
at  firft;  carefully  preferving  it,  neverthelefs, 
from  any  duft  or  foulnefs  whatever,  that  may 
be  liable  to  fall  upon  it.  When  this  is  done, 
having  made  the  flefhy  part  of  the  hand,  be- 
low the  little  finger,  thoroughly  clean,  beat 
gently  with  it  on  the  plate,  till  all  the  fpots 
of  the  varnifh  are  driven  together  \  and  cover 

equally 
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equally  and  uniformly  the  whole  extent  of  the 
polifht  furface. 

After  this  beating  the  varnifh,  the  fame  part 
of  the  palm  muft  be  paffed  over  it,  in  a  Aiding 
direction,  as  if  to  clean  it;  in  order  to  lay  the 
varnifh  yet  more  fmoothly  and  equally.  But 
the  greateft  caution  muft  be  obferved,  with 
regard  to  two  points.  The  one  is,  that  the 
varnifh  lie  very  thin  on  the  plate ;  the  other 
is,  that  there  be  no  fweat  on  the  hand,  becaufe 
the  moifture  would  ftick  to  the  varnifh ;  and 
when  it  is  to  undergo  the  effefl:  of  the  fire, 
would  make,  in  boiling,  little  holes  in  it,  that 
are  almoft  invifible  5  and  which,  without  great 
care,  when  thz'aquafortis  comes  to  exercife  its 
force  on  the  work  that  has  been  engraved, 
would,  at  the  fame  time,  exert  its  power  on 
the  copper,  in  thefe  little  holes. 

The  above  are  the  directions  given  by  Mr. 
Le  Boffe  for  performing  this  operation.  But 
fpreading  the  varnifh  on  the  plate  with  the 
hand  is  fubjedl  to  great  inconveniencies,  as  he 
himfelf  has  remarked  in  more  than  one  par- 
ticular. Firft,  in  that  of  burning  the  hands, 
which  is  fcarcely  poffible  to  be  avoided.  Se- 
condly, in  producing  little  imperceptible  holes 
in  the  varnifh,  which  fuffer  the  aquafortis  to 
reach  the  plate  in  wrong  places,  and  eat  fpots 
in  many  places  of  the  copper.  To  avoid  thefe 
accidents,  it  is  better,  therefore,  to  fpread  the 
varnifh  with  a  little  ball,  or  puff,  made  of  the 
cotton  and  taffety,  as  is  done  in  the  cafe  of  the 
foft  varnifh* 

The 
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The  varnifti  being  then  equally  fpread  in 
this  manner,  the  way  to  blacken  it  is,  to  take 
a  large  candle  of  good  tallow,  which  is  well 
lighted,  and  does  not  emit  anyfparks,  and 
to  fix  the  plate  over  it*  with  the  varnifhed  fur- 
face  downwards;  fupporting  it,  by  refting  one 
of  the  corners  againft  a  wall,  and  holding  the 
other  in  the  hand ;  and  obferving,  alfo,  that 
the  fingers  do  not  touch  any  part  of  the  var- 
nifli.  The  candle,  by  this  means,  being  kept 
perpendicularly  under  it,  the  flame  will  rife 
againn:  the  varnim,  and  may  be  fufFered  to 
approach  it  as  near  as  pofiible,  provided  the 
muff  do  not  touch  it;  and  in  this  manner  it 
muft  be  moved  under  every  part  of  the  varnifh, 
till  fuch  time  as  the  whole  mall  be  made  fufri- 
ciently  black :  but  the  candle  mould  be  fnuffed 
when  there  is  occafion,  in  order  that  it  may 
afford  its  fmoke  more  copioufly.  This  being 
finifhed,  the  varnifh  muft  be  baked  or  dried 
in  the  manner  below  directed;  but  in  the 
mean  time,  it  mould  be  placed  wThere  it  may 
be  fafeiy  preferved  from  all  dirt. 

This  alfo  is  the  direction  of  Le  Boffe  for 
blackening  the  hard  varnifh,  and  it  is  a  very 
expeditious  manner,  except  in  two  points. 
The  one  is,  that,  inftead  of  a  tallow  candle, 
it  is  much  better  to  employ  a  piece  of  flambeau, 
or  a  candle  of  unbleached  wax,  folded  into 
two,  or  even  four  parts,  and  lighted  at  the  end 
of  each,  in  order  to  raife  a  more  plentiful  fmoke. 
The  other  is,  that,  inftead  of  holding  the  plate 
in  the  air  with  the  hand,  which  is  very  trouble- 
Vol.IL  H  forae 
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fome  when  it  is  large,  and  when  fmall  occafions 
frequently  the  burning  the  hand,  one  or  more 
props  fhould  be  ufed  for  the  fupporting  it  more 
commodioufly,  and  preventing  thefe  embar- 
rafsments.  The  method  of  doing  this  may  be 
found  in  the  inftrudions  already  given,  p.  92, 
for  the  management  of  the  foft  varnifh;  the 
operation  being  the  fame  in  both  thefe  cafes. 

The  plate  being  thus  blackened,  the  next 
concern  is  to  dry  or  harden  the  varnifh :  to 
which  end  it  is  proper  to  have  a  quantity  of 
burning  coals,  that  fend  out  no  fparks,  or  at 
Ieaft  as  few  as  poflible ;  and  to  prepare  a  coal 
pan  of  the  fhape  of  the  plate,  but  bigger  every 
way,  to  place  it  over.  The  operation  may  be 
performed  in  a  chimney,  by  the  afliflance  of 
two  dogs  to  fupport  the  plate  over  the  pan  of 
coals.  But  before  it  is  put  there,  a  napkin,  or 
fome  fuch  thing,  (hould  be  fixed  above,  to 
fpread  over  it,  to  prevent  any  dirt  of  the 
chimney  from  falling  afterwards  on  the  plate. 
It  is  proper  to  be  particular  in  the  manner  of 
preparing  the  pan  of  coals,  and  drying  the 
varnifh;  becaule  it  is  a  matter  of  confequence: 
and  it  may  be  thus  performed. 

In  the  firft  place,  the  coals  being  kindled, 
and  burning  in  fuch  manner  as  neither  to 
flame  nor  emit  fparks,  they  mud  be  placed  in 
a  form  refembling  the  fhape  of  the  plate;  but 
in  a  greater  compafs  by  four  fingers  on  every 
iide;  putting  the  greateft  part  of  them  to  the 
extremities,  and  leaving  but  very  few  in  the 
middle.  . 

The 
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The  fire  being  thus  adapted,  the  plate  muft 
be  put  crofs  it  on  a  pair  of  tongs,  or  other  fuch 
utenfil,  to  reft  by  that  means  on  the  dogs  di- 
rectly over  the  middle  of  the  pan.  Being  left 
there  for  the  fpace  of  betwixt  half  a  quarter 
and  quarter  of  an  hour,  allowing  moft  time 
in  winter,  the  varnifh  will  appear  to  fmoke  5 
and  when  the  fmoke  is  found  to  decreafe,  the 
plate  muft  be  removed  from  the  fire,  and 
touched  at  the  fide  on  the  varnifh  with  a 
pointed  ftick,  or  little  piece  of  hard  wood. 
If  the  varnifh  be  eafily  raifed  by  the  touch,  in 
confequence  of  its  being  too  foft,  the  plate 
muft  again  be  put  over  the  fire,  as  at  firft* 
When  it  has  been  there  a  fmall  time,  it  muft 
be  touched  as  before  with  the  ftick ;  and  if  it 
do  not  rife  cleanly,  but  with  fome  force,  the 
plate  muft  that  inftant  be  taken  from  the  fire  5 
and  left  to  grow  cold.  But  if,  on  the  firft  trial, 
the  varnifti  refift  very  ftrongly  to  the  ftick, 
water  muft  be  immediately  thrown  on  the  back 
of  the  plate,  to  cool  it  as  quickly  as  poffible, 
left  a  longer  continuance  of  the  heat  render  it 
too  hard,  and  burn  it.  It  fhould  be  remem- 
bered moft  particularly,  while  the  plate  is  over 
the  fire,  to  prevent  all  afhes,  or  any  kind  of 
dirt,  from  getting  to  it.  For,  otherwife,  they 
would  ftick  fo  faft  to  it,  that  they  could  not 
any  way  be  taken  off :  but  after  the  hardening 
is  finifhed,  no  mifchief  of  this  kind  is  to  be 
much  feared  -y  fince  if  by  accident  the  varnifh 
contrail  any  foulnefs,  it  may  eafily  be  wiped 
off  with  any  thing  foft. 

H  2  When 
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When  the  varnifh  is  thus  heated,  and  proves 
to  have  grey  or  rough  fpots,  they  may  be  made 
black  and  fmooth  as  the  reft,  by  rubbing  them 
with  the  end  of  the  finger,  and  a  little  tallow, 
or  the  mixture  below  diredled ;  and  afterwards 
heating  them  gently,  and  then  preffing  hard 
upon,them  with  the  palm  of  the  hand  in  every 
direction. 


SECTION  VII. 

Method  of  making  the  varnifh  white, 
where  that  colour  may  be  preferred 
to  black. 

TH  E  method  of  whitening  the  foft 
varnifh  is  thus.  Take  white  lead  well 
ground  in  water;  and  put  it  into  a  glazed 
earthen  difh  with  a  little  good  glue  diflblved. 
Put  the  difh  over  the  fire;  and  melt  and  heat 
the  whole  together.  After  which  take  this 
white,  which  ought  to  be  moderately  clear, 
and  with  a  great  brufh,  or  pencil  of  hog's 
hair,  fpread  it  as  thinly  and  equally  as  poflible 
on  the  varnifh  laid  on  the  plate,  and  fmoothed 
•as  above  directed,  p,  93.  Let  the  colour  then 
dry,  laying  the  plate,  in  the  mean  time,  flat 
on  fome  proper  fupport.  If  the  white  appear 
to  take  with  difficulty  on  the  varnifh,  there  is 
nothing  more  required  to  remedy  this  default, 

than 
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than  to  put  a  drop  or  two  of  ox-gall  into  the 
composition;  and  to  mix  them  well  together 
with  the  brufh  ufed  for  fpreading  the  colour. 

The  fame  manner  may  be  pradlifed  with  the 
hard  varnifh :  only  it  muft  be  firft  hardened, 
and  dried;  the  blackening  being  omitted. 

Mr.  Cochin  obferves,  that  there  are  fome, 
neverthelefs,  who  arTert,  that  the  blackening 
is  advantageous,  even  where  the  varnifh  is  to 
be  whitened ;  becaufe,  in  the  engraving  after- 
wards, the  hatches  would  appear  darker,  and 
confequently  be  more  perceptible  and  diftindt 
to  the  eye.  But  to  this  he  anfwers ;  firft,  that 
the  black  prevents  the  white  from  taking  hold 
of  the  furface;  and  that  it  is  not  fafe  to  put 
too  much  gall,  for  fear  of  fpoiling  the  varnifh  s 
and,  fecondly,  that  fuppofing  the  white  would 
take  hold,  it  would  only  appear  grey,  becaufe 
of  the  blacknefs  under  it ;  at  leaft,  unlefs  it  was 
put  on  fo  thick  as  to  fpoil  the  whole. 

When  the  varnifh  is  whitened,  powdered 
black  lead  is  preferable,  in  the  calking  or  over- 
tracing,  to  the  red  chalk,  for  rubbing  on  the 
back  of  the  drawing,  or  the  paper  interpofed 
betwixt  the  drawing  and  the  varnifh. 

When  that  which  was  intended  is  engraven 
on  the  whitened  varnifh,  it  is  proper  to  take, 
off  the  white  before  the  aquafortis  be  put  on 
the  plate.  This  may  be  done,  by  putting  a 
little  common  water,  heated  fomewhat  more 
than  warm,  on  the  plate ;  and,  with  a  foft 
and  clean  fponge,  or  rather  with  the  flefhy 
part  of  the  fingers,  rubbing  upon  the  white, 
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that  it  may  be  every  where  moiftened;  and 
then  wafhing  off  the  whole  with  more  water 
copioufly  ufed  and  afterwards  drying  the 
plate. 

To  preferve  the  white  varnifh  from  injury 
during  the  time  of  engraving,  it  is  proper  to 
put  upon  it  a  piece  of  cloth  or  ferge  of  very 
foft  wool,  inftead  of  paper ;  or,  what  is  better, 
a  piece  of  damafk  linnen. 

If  it  be  defired  to  take  off  the  white  before 
the  engraving  the  plate,  it  may  be  done,  by 
putting  fome  of  the  refiners,  or  ftrong  aqua- 
fortis >  lowered  with  water  upon  it ;  and  fpread- 
ing  it  over  the  whole.  This  readily  moiften- 
ing  and  corroding  it,  water  muft  afterwards 
be  put  on  it,  to  cleanfe  away  the  whole;  and 
the  plate  muft  be  dried,  and  may  be  ufed  as  if 
it  had  not  been  at  all  whitened. 


SECTION  VIII. 

Method  of  calking  and  retracing  the 
defign  on  the  varnifh  of  either 
kind* 

MR.  Le  BofTe  mentions  two  methods 
of  calking  on  the  varnifh:  the  one, 
by  drawing  the  defign  upon  it,  by  red  chalk. 
But  as  he  obferves,  it  is  very  difficult  to  find 
fuch  as  is  very  foft  and  fat,  and  will  not  fcore 
or  fcratch  the  varnifh,  he  gives  it  up,  except 
I  "  X* 
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in  overtracing,  for  repairing  any  thing  imper- 
fect, or  fupplying  any  thing  omitted  after  the 
calking,  by  fome  other  manner.  He  therefore 
recommends  the  other  method,  which  is  this. 
Draw  very  correctly  with  a  crayon,  pen,  or 
pencil,  the  defign  upon  good  paper,  and  red- 
den it  afterwards  on  the  back  with  good  red 
chalk  powdered,  by  fpreading  it  on  the  paper; 
and  rubbing  it  with  a  piece  of  linnen,  in  fuch 
manner,  that  the  colour  may  lie  equally  on. 
every  part.  Then  having  taken  off*  all  the 
powder  which  is  loofe  on  the  paper,  pafs  the 
palm  of  the  hand  feven  or  eight  times  over  it, 
that  the  red  chalk  may  ftick  faft  to  the  paper, 
and  not  daub  the  varnifh.  If  in  any  cafe  it  be 
neceffary  to  oil  the  drawing,  as  it  often  happens 
when  the  defign  is  turned  to  the  right  hand, 
and,  confequently,  being  engraved,  would 
come  to  the  left;  or  if,  otherwife,  when  it 
ought  not,  it  may  not  be  convenient  to  fuffer 
the  defign  to  be  fpoilt  by  putting  the  red  chalk 
on  the  back  of  it;  a  piece  of  very  thin  paper 
fhould  be  procured,  of  the  exadt  fize  of  the 
drawing.  This  paper  fhould  be  rubbed  with 
the  powdered  red  chalk,  inftead  of  the  back  of 
the  drawing;  and,  being  laid  on  the  plate  with 
the  red  fide  towards  the  varnifh,  the  drawing 
fhould  be  put  over  it,  and  faftened  to  it  and 
the  plate,  in  fuch  manner,  that  none  of  them 
can  be  moved  from  each  other,  or  vary,  with 
refpedl  to  the  fituation  of  their  parts,  from  the 
manner  in  which  they  were  at  firft  fixt.  To 
do  this  commodioufly,  the  beft  method  is  to 
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flick  them  together  with  fealing-wax,  or  fome 
other  fuch  fubftance.  The  drawing  to  be  en- 
graved being  thus  laid  on  and  fecurely  fatten- 
ed to  the  plate,  the  manner  of  the  proceeding, 
in  the  calking  it,  is  as  follows. 

Take  a  ftift  or  calking  needle,  fuch  as  de- 
fcribed  p.  8i,  and  pafs  over  the  outline  of  the 
figures  which  compofe  the  defign,  bearing 
ftrongly  and  equally  upon  every  part,  efpecial- 
ly  where  two  papers  are  in  queftion.  For  if 
the  drawing  itfelf  be  reddened  on  the  back, 
there  is  not  occafion  for  the  fame  force  as  when 
another  paper,  either  oiled  or  not,  is  added : 
but  if  the  drawing  be  not  reddened,  and  the 
colour  be  on  another  paper,  which,  together 
with  the  drawing,  makes  two  under  the  ftift, 
there  is  confequently  occafion  for  double  the 
force  that  would  be  wanting,  if  it  was  only 
exerted  on  the  paper  of  the  drawing  alone. 
This  being  done,  it  is  proper  to  examine  that 
all  the  outlines  of  the  drawing,  over  which  the 
ftift  has  been  paffed,  be  marked,  imprinted, 
or  calked  on  the  varnifh  of  the  plate.  After 
which,  if  the  drawing  itfelf  was  reddened  on 
the  back,  it  fhould  be  taken  off,  by  lifting  it 
up  perpendicularly,  and  ftraightly,  from  the 
plate;  carefully  avoiding  its  rubbing  in  the  leaft 
on  the  varnifh :  and,  if  the  colour  be  on  an- 
other paper,  the  drawing  muft  be  firft  re- 
moved; and  then  that  muft  be  lifted  off  with 
the  fame  care.  The  varnifh  being  thus  un- 
covered, the  traces  of  red,  which  are  formed 
upon  it,  muft  be  gently  ftruck  with  the  flefhy 

part 
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part  of  the  palm  of  the  hand ;  and  as  this  Is 
doing,  the  palm  of  the  hand  fhould  be  wiped 
from  time  to  time  with  a  clean  linnen  cloth, 
to  take  off  the  red  that  may  ftick  to  it,  and 
prevent  its  being  carried  from  one  part  of  the 
plate  to  the  other.  Being  thus  beaten  in  every 
place,  it  will  be  found,  that  the  outlines,  which 
were  red  before,  will  have  become  whitifhj, 
and  be  fixt  firmly  to  the  varnifh  by  this  treat- 
ment. 

A  large  brufh  pencil  of  the  kind  mentioned 
in  fpeaking  of  the  inftruments,  or,  what  is 
better,  the  feathered  part  of  a  large  goofe  quill, 
mull:  be  then  ufed  to  wipe  or  fweep  every  part 
of  the  varnifh ;  fo  that  not  the  leaft  foulnefs 
may  remain :  and  to  do  this  the  better,  it  is 
proper  to  lay  the  plate  on  a  defk,  or  other 
iiich  floping  furface. 

When  a  picture  or  drawing  is  intended  to 
be  engraven  on  the  fame  fize,  and  turned  the 
fame  way  on  the  plate,  fo  that  the  print  will 
be  turned  to  the  oppofite  or  contrary  fide  to 
that  of  the  original,  a  thin  piece  of  paper  var- 
nifhed  with  the  Venetian  varnifh,  very  dry 
and  tranfparent,  muft  be  fixed  to  it.  Upon 
this  paper,  the  lines  of  the  original,  which 
will  appear  through  it,  muft  be  marked  with 
a  crayon  of  red  chalk ;  and  afterwards  calked 
upon  the  varnifh,  by  reddening  the  back  of 
this  varnifhed  paper ;  or  by  interpofing  another 
paper,  not  oiled,  but  reddened  according  to 
the  manner  above  directed,  betwixt  the  oiled 
paper  and  the  varnifh. 

The 
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The  methods  of  calking  may  be  praCiifed, 
in  the  fame  manner,  on  both  the  kinds  of  var- 
nifh; only  it  is  proper  to  be  cautious,  in  the 
cafe  of  the  foft  varnifh,  not  to  bear  too 
ftrongly  on  the  flaft;  which  is,  neverthelefs, 
very  allowable  with  refpeCt  to  the  hard;  as 
it  would  flick  the  paper  to  the  varnifh,  and 
ipoil  it. 

The  back  of  the  defign,  or  of  the  oiled, 
Or  other  paper,  where  fuch  is  ufed,  inflead  of 
being  rubbed  over  with  red  chalk,  may  be 
coloured  with  white  lead,  where  the  tracing 
may  be  more  agreeable  of  a  white  colour  than 
red. 

This  is  the  method  of  calking,  when  the 
print  is  intended  to  be  turned  to  the  contrary 
iide  with  refpeCt  to  the  picture :  but  more 
particular  directions  concerning  the  manner, 
will  be  found  in  the  firft  volume  of  this  work, 
under  the  article  Calking.  When  the  print 
intended  to  be  turned  the  fame  way  with  the 
pidure,  or  drawing,  the  defign  muft  be  coun- 
terproved  upon  the  varnifh  by  the  method 
direfted  in  the  next  feCtion. 

When  it  is  defigned  to  engrave  a  defign  lefs 
than  it  is  in  the  original,  a  certain  number 
of  fquares  muft  be  flightly  traced  with  a  crayon 
on  the  picture,  print,  or  drawing,  over  the 
whole  furface  *,  and  the  fame  number  of  fquares 
muft  be  made,  likewife,  on  the  paper,  which 
is  to  be  the  ground  of  the  defigned  fketch: 
but  diminifhed  in  the  proportion  the  original 
is  intended  to  be  reduced.    Afterwards  the 
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iketch  muft  be  drawn  by  the  eye,  taking 
care  to  place  every  part,  found  in  the  orfc 
ginal,  in  the  fquare  which  anfwers  to  it  in 
the  paper  or  ground  of  the  iketch.  This 
is  called  by  artifts  reduffion  by  the  fquares : 
but  this  and  feveral  other  methods  of  re- 
duction are  explicitly  defcribed  in  the  firft 
volume  of  this  work,  under  the  article  RE- 
DUCTION, 


SECTION  IX. 

Method  of  counter  proving  the  defign 
upon  the  varnifhed  plate,  in  order 
that  the  print  may  be  turned  the 
fame  way  with  the  pi&ure,  or  ori- 
ginal drawing. 

AFTER  having  taken  the  drawing  on 
the  varnifhed  paper,  in  the  manner 
above-mentioned,  with  very  foft  red  chalk, 
or  rather  with  red  ink,  made  of  red  chalk 
tempered  with  water,  a  piece  of  paper  muft 
be  had  of  the  fame  lize  as  the  drawing,  and 
dipt  in  water,  juft  in  the  fame  manner  as  if 
intended  to  receive  the  impreffion  of  a  print, 
directions  for  which  are  given  below.  The 
drawing  muft  alfo  be  llightly  moiftened  with 
water :  but  caution  muft  be  obferved,^to  pre- 
vent Us  foaking  through  to  the  fide  drawn 

upon ; 
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upon ;  as  that  would  hinder  the  chalk  from 
giving  the  counterproof.  The  drawing  being 
thus  prepared,  a  copper  plate  muft  be  taken 
of  at  leaft  an  equal  magnitude;  that  when 
the  drawing  is  laid  upon  it,  the  fides  may  not 
reach  beyond  it.  This  plate  muft  be  put 
upon  the  table  of  a  printing  prefs  ;  not  for- 
getting to  cover  it  with  a  piece  of  moiftened 
paper,  that  will  fit  it,  to  hinder  its  dirtying 
the  drawing  which  muft  be  laid  on  the  plate, 
with  the  fide  drawn  upon  upwards.  The 
drawing  muft  then  be  covered  with  the  white 
paper,  prepared  to  receive  the  imprefiion ; 
and  fome  leaves  of  blotting  paper,  or  grey 
paper,  moiftened  alfo,  being  laid  over  it,  fe- 
veral  of  the  cloths  or  blankets,  ufed  by  the 
printers,  (of  which  there  will  be  occafion  to 
fpeak  more  particularly,  in  treating  of  the 
manner  of  printing  copper  plates,)  muft  be 
laid  foftly  over  the  whole,  which  may  then 
pafs  under  the  prefs.  It  may  even  undergo 
the  aftion  of  the  prefs  feveral  times,  to  render 
the  counterproof  more  ftrong;  which  being 
done,  and  the  drawing  uncovered,  it  muft  be 
examined  how  well  it  has  marked  the  white 
paper.  The  paper,  while  frefti  recalked  in 
this  manner,  fhould  be  put  immediately  upon 
the  varniftied  copper,  without  giving  it  time 
to  dry,  and  pafied  under  the  prefs ;  for  it  can  be 
no  more  ufed  as  a  counterproof :  and  the  prefs 
fhould  then  be  well  clofed  upon  it,  by  turning 
it  flowly  and  equally,  in  order  that  the  chalk 
may  the  better  mark  the  varnifh.    But  the 
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plate  Ihould  only  pafs  once  under  the  prefs, 
for  fear  the  ftrokes  mould  be  made  double. 
When  this  operation  is  finifhed,  it  will  be 
found,  that  there  is  a  counterproof  of  the 
drawing  on  the  plate,  turned  the  fame  way 
as  it  was  defigned  in  the  drawing,  or  the  ori- 
ginal pifture ;  but  with  much  more  fpirlt 
than  can  be  given  by  calking  with  a  ftift. 

To  place  the  paper,  containing  the  coun- 
terproof, more  exa&ly  on  the  plate,  the  draw- 
ing ought  to  be  marked  at  firft  with  four 
lines,  ftrong  and  eafy  to  be  recalked  in  the 
middle  of  the  four  fides :  which  may  be  done 
by  delineating  crofs  the  drawing  two  lines  $ 
the  one  lengthways,  the  other  crofsways,  that 
intercept  each  other  at  right  angles  in  the  cen- 
ter. The  four  middles  of  the  four  fides  of 
the  varnifhed  plate  ihould  likewife  be  mark- 
ed at  the  fame  time,  on  the  edge  of  each  fide. 
A  counterproof  of  the  lines  on  the  drawing 
being  marked,  along  with  the  reft  of  the  de- 
fign,  on  the  white  paper,  it  muft  be  prickt  at 
the  extremity  of  them  with  a  pin ;  in  order 
that,  in  placing  it  afterwards  on  the  plate,  one 
may  fee  on  the  back  where  thefe  lines  which 
mark  the  middles  are ;  and  put  them  exa&ly 
oppofite  to  thofe  which  are  markt  on  the  edge 
of  the  plate.  The  counterproof  mould  be 
fattened  to  the  fides  of  the  plate  with  a  very 
little  wax;  becaufe,  otherwife,  being  crufht 
under  the  prefs,  it  may  be  fpread  to  the  places 
that  require  to  be  engraved. 


There 
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There  is  fometimes  occafion,  that  the  parti 
of  a  print  (hould  be  on  the  fame  ikies  as  the 
pidture,  or  original  drawing  ;  as  there  mult  al- 
ways be,  when  any  adion  is  to  be  reprefentcd, 
that  is  done  with  the  right  hand,  and  which 
would  otherwife  appear  in  the  print  to  be 
done  with  the  left,  if  it  was  engraven  on 
the  plate  the  fame  way  as  the  original.  la 
fuch  cafe,  the  countcrproof  mud  be  imme- 
diately made  from  the  flcetch  on  the  plate, 
without  recalking  it  firft  on  the  white  paper, 
as  was  above  directed  :  and,  on  this  occauon, 
the  fketch  may  be  drawn  with  white  lead, 
which  will  mark  it  fufficiently  on  the  varnifh ; 
but  would  not  do  fo  well,  where  paper  is  in 
queftion ;  nor  could  not,  bcfidcs,  admit  of 
giving  two  impreflions.    By  this  means  the 
print  will  be  brought  to  turn  the  fame  way  as 
the  pidhirc  :  but  it  is  neceflary  then  to  en- 
grave with  a  looking-glafs,  as  we  (hall  explain 
below. 

When  the  fketch  is  to  be  calked  in  the 
fame  manner  upon  the  plate  as  it  is  drawn 
after  the  pidture,  and  there  is  no  occafion  to 
make  a  counterproof,  this  muft  be  done.  It 
muft  be  drawn  upon  the  vamiflied  paper; 
and  that  fide  of  the  paper,  which  is  drawn 
upon,  muft:  be  turned  towards  the  plate ; 
and  having  put  betwixt  them  a  paper,  co- 
loured as  above  with  red  chalk,  the  fketch, 
thus  turned  a  contrary  way,  muft  be  calked, 
in  order  that  it  may  come  the  right  way  in 
the  print. 

To 
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To  engrave  with  a  looking-glafs,  when  the 
fketch  is  recalked  on  the  plate,  in  the  direc- 
tion oppofed  to  the  original,  the  picture  or 
drawing  muft  be  put  before  the  glafs  and 
placed  betwixt  it  and  the  perfon  who  en- 
graves in  fuch  manner,  that  the  back  may 
be  towards  him,  and  the  front  towards  the 
glafs ;  and  then  the  defign  will  appear  turned 
the  fame  way,  as  it  is  marked  on  the  plate. 
But  this,  nevertheless,  is  not  praftifed,  ex- 
cept in  engraving  fmall  fubje&s :  for  it  be- 
comes inconvenient,  when  any  larger  pi&ure 
or  drawing  comes  in  queftion ;  and  it  is 
therefore  better  in  fuch  cafe  to  ufe  a  counter- 
proof 

Whatever  method  is  perfued  at  firft  in 
marking  the  fketch  upon  it,  the  varnifh  muft 
be  always  remelted,  to  hinder  its  being  effa- 
ced. This  is  done  by  heating  the  plate  with 
paper  burnt  under  it  moving  it  from  time  to 
time,  that  it  may  not  be  heated  more  in  one 
place  than  another  ;  and  that  the  varnifh  may 
not  be  burnt.  When  it  appears  to  be  melted 
in  an  equal  manner  every  where,  the  plate 
muft  be  removed,  and  fet  by  to  cool  in  an 
horizontal  pofition. 


SECT. 
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SECTION  X. 

Of  the  general  manner  of  engraving 
on  both  kinds  of  varnifh. 

THERE  are  feveral  things  to  be  con- 
fidered  in  engraving:  as  a  variety  of 
lines  and  hatches  are  to  be  made  of  diffe- 
rent magnitudes  ;  fome  flraight,  and  others 
curved.  It  muft  be  imagined,  that  to  make 
very  fmall  lines,  very  fmall  needles  muft  be 
ufed :  and  for  the  larger  fuch  as  are  bigger, 
with  a  larger  point ;  and  fo  of  the  others. 
But  it  is  neceflary  to  obferve  this,  that,  with  a 
large  needle  whetted  to  a  fliort  point,  it  is 
difficult  to  make  a  large  ftroke,  except  by 
three  ways.  The  firft  is,  by  bearing  very  ftrong- 
ly  on  the  needle ;  the  point  of  which  being 
lhort  and  thick,  it  makes  itfelf  a  very  large 
pafTage :  but  if  this  manner  be  well  confider- 
ed,  it  will  be  found,  that  the  ftroke  cannot 
come  out  neat  and  fair ;  becaufe  the  round  of 
the  point  does  not  cut  the  varnifh,  but  thrufts 
it  forwards  before  it.  The  fecond  manner  is, 
by  the  making  feveral  ftrokes  extremely  near 
each  other,  and  enlarging  them  at  feveral  dif- 
ferent times ;  but  this  is  tedious  and  difficult. 
The  third  confifts  in  making  a  ftroke  mode- 
rately large,  and  leaving  the  aquafortis  on  it 
a  long  time :  but  there  is  more  to  be  (aid 
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with  regard  to  this,  as  will  be  fhewn  in  its 
proper  place. 

The  above  are  the  dire&ions  of  Mr.  Le 
Boffe  :  who  adds,  that,  from  the  experience 
which  every  day  afforded  him,  he  found  that 
the  oval-pointed  needles  were  more  proper  to 
make  large  ftrokes  than  the  round  pointed  $ 
becaufe  they  cut  by  their  fide,  which  the 
others  are  not  capable  of  doing.  He  further 
proceeds  in  his  inftructions,  thus. 

The  round-pointed  needles  for  engraving 
fhould  be  whetted  very  round,  in  order  that 
they  may  turn  freely  on  the  plate  $  and,  above 
all,  they  fhould  have*  their  points  very  keen, 
that  they  may  cut  the  varnifh  and  copper 
cleanly  on  every  fide  :  and  if  it  be  perceived, 
that  the  needle  does  not  pafs  freely  every  way, 
it  may  be  taken  for  granted  that  it  is  not 
whetted  round. 

If  lines  or  hatches,  whether  ftraight  or  cur-* 
ved,  are  to  be  made  of  the  fame  thicknefs  from 
one  end  to  the  other,  common  fenfe  di&ateSj, 
that  it  is  requifite  to  bear  equally  on  the  nee- 
dle, in  traverfing  the  whole  length  of  the  ftroke* 
If  ftrokes  are  to  be  made  that  decreafe 
during  their  whole  length,  it  is  eafily  con- 
ceived, that  the  method  of  doing  it,  is  to 
bear  more  ftrongly  on  the  needle  at  firft,  and 
to  diminifti  the  force  gradually  in  advancing 
to  the  further  part  ;  lightening  the  hand 
continually,  and  gradually,  from  one  end  to 
the  other,  according  to  the  inequality  of  the 
thicknefs  defired. 
Vol,  IL  I  If, 
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<  If  it  be  required  to  make  ftrokes  that 
are  thickeft  in  the  middle,  and  grow  gra- 
dually fmaller  towards  the  extremities,  it 
muft  be  done  by  bearing  lightly  on  the  needle 
at  firft  ;  but  increafing  the  force,  till  the 
middle  of  the  ftroke  be  formed  ;  and  then 
lightening  the  hand  in  proceeding  towards 
the  other  end,  in  the  fame  proportion  as  the 
force  was  augmented  in  parting  from  the  op- 
pofite  end  to  the  middle. 

What  has  been  here  faid  of  the  three  forts 
of  ftrokes,  which  make  fix  forts  of  lines,  fuf- 
fices  for  all  the  forms  of  hatches,  that  can 
occur  in  (hading  any  defign  whatever. 

If  it  be  defired  that  the  work  fhould  re- 
ferable that  done  by  the  graver  or  tool,  the 
needle  muft  be  very  ftrongly  born  upon,  where 
it  is  required,  that  the  hatches  (hould  be  broad; 
and  very  gently  in  the  places  where  they  ought 
to  be  narrow.  For  it  is  very  evident,  that 
when  the  work  is  made  on  the  varnifhed 
copper,  and  the  aquafcrtis  applied,  it  will 
hollow  out  more  readily,  and  powerfully, 
the  ftrokes  or  hatches  where  the  needle  has 
been  born  upon  with  greater  force,  than  in 
the  other  places  where  nothing  more  has  been 
done,  than,  as  it  were,  removing  the  varnifti. 
But  then  there  muft  be  fome  other  aid 
given,  as  will  be  fhewn  hereafter,  in  fpeaking 
of  the  hollowing  effed:  of  the  aquafortis ; 
and  by  this  the  work  may  be  executed  ac- 
cording to  the  full  intention. 
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If,  after  engraving  with  a  fmall  needle,  it 
be  required  to  enlarge  the  ftroke  more;  it 
is  necefiary  to  go  over  it  again  with  another 
needle  that  muft  be  fhort,  and  thick,  accord- 
ing to  the  largenefs  of  which  the  ftroke  is 
wanted  ;  and  to  fink  deep  with  it  the  thicker! 
places  of  the  hatches.  This  is  to  be  done  in 
the  cafe  of  the  round-pointed  needles  ;  but 
more  principally  in  that  of  the  oval  pointed : 
and  by  proceeding  in  fuch  manner,  the  plates 
will  afford  many  impreffions. 

It  remains  to  treat  of  the  manner  of  taking 
affiftance  from  the  ufe  of  the  ecboppesy  or 
needles  whetted  to  an  oval  point.  They  avail 
when  it  is  defired  to  enlarge,  or  render  thickr 
er,  any  hatches  or  ftrokes ;  or  where  hatches 
or  ftrokes  are  required  to  be  of  fuch  thick- 
nefs,  that  the  laying  afide  the  round -pointed 
needles  is  unavoidable.  This  fliould  never 
be  done,  however,  but  where  there  is  found 
an  abfolute  occafion ;  as  the  round  pointed 
enter  much  more  keenly  into  the  copper 
than  the  oval  pointed.  The  excceffive  thick- 
nefs  of  the  ftrokes,  which  is  requisite  to 
be  made  on  certain  oecafions,  often  creates, 
neverthelefs,  the  neceffity  of  having  recourfe 
to  oval-pointed  needles*  In  which  cafe,  all 
that  is  to  be  done,  as  I  have  faid  before, 
confifts  in  this;  that  having  made  the  thick 
ftrokes  with  the  oval-pointed  needles,  they 
muft  be  ftrongly  retouched  with  one  of  the 
largeft  of  the  others,  whetted  to  a  fhort  and 
round  point  in  the  middle  ;  and  this  is  to  be 
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done  principally  in  the  places  where  they  are 
the  broadeft. 

The  manner  of  holding  the  oval-pointed 
needle  is  the  fame  as  that  of  holding  a  pen  : 
except  that  the  face  or  cut  part  of  the  pen  is 
turned  towards  the  palm  of  the  hand ;  and  that 
of  the  oval-pointed  needle  generally  towards  the 
thumb.  This  is  not,  however,  becaufe  it  is 
impracticable  to  turn  or  manage  it  in  any 
other  direction,  for  the  oval  or  flat  part  may 
be  turned  towards  the  middle  finger;  but 
becaufe  it  is  the  moft  convenient  method  of 
handling  the  inftrument ;  and  affords  alfo 
the  means  of  ufmg  great  force  with  fteadi- 
nefs. 

There  are  fome  engravers,  who,  having 
made  narrow  ftrokes  with  round-pointed 
needles,  retouch  them  again  with  the  oval 
pointed,  in  order  to  make  them  broader  in 
the  neceflary  places.  But  it  is  better  to  make 
them  firft  with  the  oval  pointed,  and  then  to 
retouch  them  with  the  round  pointed  be- 
caufe the  latter  enters  better  into  the  hollow 
traces  left  by  the  firft,  than  they  in  thofe 
made  by  the  latter  and  the  lines  which 
are  made  this  way,  are  much  more  cleanly 
cut. 

Thofe  who  are  capable  of  ufing  the  graver, 
may  enlarge  the  hatches  with  it,  after  the 
aquafortis  has  had  its  effect  on  the  work,  bet- 
ter than  by  the  method  juft  mentioned  :  and 
the  ftrokes  will  be  much  fairer.  It  is  proper 
to  add,  that,  in  engraving  on  the  varnifh,  the 
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needles,  both  round  and  oval  pointed,  fhould 
be  held  as  perpendicularly,  or  ftraight  on  the 
plate,  as  is  poffible.  The  habit  alfo  fhould 
be  acquired  of  moving  them  brifkly,  that 
the  hatches  may  be  more  clean  and  fteady  ; 
and,  on  this  account,  the  inftruments  fhould 
never  be  ufed,  but  when  they  are  well 
fharpened,  and  in  the  beft  order;  to  keep 
them  in  which,  they  fhould  be  often  whet- 
ted. 

It  may  be  likewife  well  to  fubjoin,  that  the 
foftenings  which  are  given  to  the  lights  in  any 
defign,  as  alfo  all  the  diftant  objedts,  ought 
to  be  worked  with  very  fmall  needles,  and 
a  gentle  force  on  them.    But  the  lines  fhould 
be  ftrongly  funk  in  the  places  that  ought  to 
be  more  ftriking  to  the  eye ;  as  the  fhades : 
to  the  end  that  a  great  part  of  the  foftenings 
and  diftances  may  be  covered,  after  having 
been  corroded  a  fhort  time  by  the  aquafortis, 
in  the  manner  below  directed.    For  it  is  ob- 
vious that  the  needles,  which  have  made  the 
hatches  near  the  lights,  have  had  very  little 
effed;  on  the  copper;    fo  little  indeed,  as 
fcarcely  to  take  off  the  varnifh.    For  which 
reafon,   in  applying  the  aquafortis  to  them, 
it  corrodes  or  hollows  lefs  ftrongly  by  much 
there  than  upon  the  ftrokes  that  have  been 
made  with  more  force;    in  fuch  manner, 
that  having  covered,  at  the  fame  time,  all 
the  diftant  objects,  the  places  thus  ftrongly 
toucht  will  have  more  effedt  than  the  others. 
The  doing  this  judicioufly,  makes  one  of  the 
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principal  points  of  fkill  in  the  art  of  engrav- 
ing with  aquafortis. 

One  thing  more  may  be  likewife  added, 
that  it  is  neceiTary  to  be  careful  to  brum,  or 
v/ipe  off,  with  a  large  pencil,  or,  in  default 
of  fuch,  the  feathered  part  of  a  quill,  all  the 
fmall  parts  of  the  varnifh  or  copper,  which 
the  needles  have  cut  off  in  the  graving,  that 
they  may  not  ftick  in  the  hatches ;  for  that 
would  caufe  fcratches-  to  be  made  upon  the 
varnim,  in  moving  the  paper,  which  is  put 
to  preferve  it  in  leaning  upon  it. 

The  manner  of  engraving  on  the  foft  varnifh 
is  much  the  fame  with  that  of  the  hard,  ex- 
cept that  it  muft  be  done  more  delicately,  and 
with  greater  precaution,  to  prevent  damaging 
the  face,  on  account  of  the  foftnefs  of  the  fub- 
ftance,  which  makes  it  more  fufceptible  of 
injury,  from  flight  violence.  The  needles  alfo 
may  be  the  fame  in  both  kinds  of  varnim  ; 
though  fome  painters  reject  the  oval  pointed  in 
the  cafe  of  the  foft,  notwithftanding  they  are 
very  ufeful,  efpecially  in  engraving  architedture. 
But  this  muft  be  left  to  the  choice  of  each  artift, 
as  it  may  fuit  his  own  particular  manner  of 
working.  The  ufe  of  the  oval-pointed  needle 
is  indeed  good  for  engraving  every  thing,  that 
admits  of  a  coarfer  manner,  as  ground,  trunks 
of  trees,  walls,  &c.  which  demand  ftrength 
with  nibbled  work,  as  we  mall  fee  hereafter. 
It  may  be  remarked  here,  that  though  this 
inftrument  feems  fit  for  making  large  ftrokes, 
it  may  neverthelefs  be  ufed  a!fo  for  making  the 
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moft  fine  and  fmall,  by  holding  it  on  the 
ftraighteft  lide :  and  if  any  perfon  be  well 
pra&ifed  in  the  ufe  of  the  oval-pointed  needle, 
they  may  completely  etch  a  whole  plate,  with- 
out any  other  inftrument,  by  furrowing  it, 
more  or  lefs,  according  to  the  largenefs  of  the 
ftrokes  they  would  make. 

The  greateft  care  ought,  as  has  been  juft 
before  intimated,  to  be  taken,  in  preferring 
the  foft  varnifh  on  the  plate ;  for  it  is  very  li- 
able to  be  fcratched  or  bruifed  in  the  engrav- 
ing, by  the  rubbing  or  touching  with  any 
hard  body.  There  are  feveral  methods,  how- 
ever, of  fecuring  it;  of  which,  one  is  to 
have  a  kind  of  defk,  where  the  plate  may  be 
put ;  and  fixing  a  frame,  or  rail,  on  the  defk, 
on  each  lide  of  the  plate,  to  lay  narrow 
boards  crofs  them  ;  on  which  the  perfon  en- 
graving may  lean  without  touching  the  part 
of  the  plate  which  is  betwixt  him  and  that  he 
is  working  upon. 

Another  method  ufed  by  fome  is,  to  work 
with  the  plate  upon  a  kind  of  eafel,  in  the 
manner  of  the  painters ;  and  it  is  a  very  good 
manner ;  but  few  perfons  can  foon  accuftom 
themfelves.  to  it.  The  moft  eafy  way,  is  to 
have  a  table,  in  the  manner  of  a  defk  -}  and 
putting  a  proper  piece  of  either  white  or  brown 
paper  on  it,  to  lay  the  plate  upon  the  paper, 
and  with  a  linnen  napkin  of  diaper,  or  da- 
*nafk,  ufed  till  it  be  foft,  and  folded  very  even, 
to  cover  that  part  of  the  varnifh  which  re- 
quires it  in  the  graving.    The  napkin  fhould 
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be  very  foft  and  pliable,  and  folded  into  four 
doubles ;  and  it  ferves  extremely  well  to  reft 
the  hand  upon  in  working,  as  the  leaves  of 
paper  in  the  cafe  of  the  hard  varnifh.  Inftead 
of  the  linnen,  a  piece  of  fheep's  fkin,  dreffed 
in  oil,  may  be  ufed,  with  the  foft  fide  turned 
towards  the  varnifh :  and,  on  leaving  off  work- 
ing, all  the  plate  may  be  covered  with  this 
flcin,  to  prevent  any  dirt  falling  on  it;  or 
other  accident  damaging  it.  What  is  mod 
to  be  feared  in  this  method,  is  the  leaning  too 
ftrongly  on  the  napkin  or  fkin  j  becaufe  the 
buttons  of  the  fleeves  of  the  coat,  or  of  the 
fhirt,  may  eafily,  in  bearing  on  it,  hurt  or 
fpoil  the  varnifh  :  for  which  reafon,  they  who 
work  in  this  way  fhould  never  have  buttons 
on  the  under  part  of  their  fleeves,  or  fhould  at 
leaft  be  very  careful  about  them. 

If  it  happens  that,  by  fome  unlucky  acci- 
dent, the  varnifh  is  fcratched  in  any  part  of 
the  plate,  the  injury  mufl  be  repaired,  by 
taking  the  Venetian  varnifh,  commonly  called 
the  painters  varnifh  ;  and  having  tempered  it 
with  a  little  lamp-black,  to  cover,  by  means 
of  a  fmall  pencil,  the  fcratches,  flaws,  or  falfe 
ftrokes,  with  the  mixture.  This  invention, 
which  is  of  late  date,  is  extremely  ufeful,  as 
the  plates  thus  repaired  may  be  equally  well 
graved  upon ;  and  the  aquafortis  will  do  its 
office  there  as  efFedually  and  cleanly,  as  in 
any  part  of  the  varnifh.  For  which  reafon,  if 
any  fault  is  made  in  the  work,  by  putting 
hatches  where  there  oug;ht  to  be  none,  or 
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turning  others  the  wrong  way,  they  may  be 
covered  in  either  a  greater  or  lefs  fpace  by  this 
mixture ;  and,  when  it  is  dry,  may  be  engraved 
afrefh ;  and  this  may  be  repeated  on  the  fame 
part,  where  neceffary,  without  the  leaft  in- 
convenience, for  any  number  of  times.  The 
varnifh  ufed  for  this  purpofe  fhould  be  new: 
for  keeping  renders  it  thick  5  which  prevents 
its  covering  fo  evenly  what  it  is  employed  to 
deface  ;  and,  when  any  place  is  covered  with 
it,  great  care  ought  to  be  taken  not  to  prefs 
too  ftrongly  on  the  napkin  or  fkin,  laid  over  it, 
till  fuch  time  as  it  be  perfe&ly  dry;  not  only 
for  fear  of  bringing  it  off  by  its  flicking  to 
them;  but  alfo,  left  any  lint,  or  wool,  may 
be  left  by  them  upon  it ;  which  would  hinder 
its  being  engraved  over  again  in  a  proper  man- 
ner. 

If  the  varnifh  fcale  in  working,  that  is  to 
fay,  will  not  fufFer  itfejf  to  be  cut  cleanly,  but 
rifes  in  fmall  flakes,  as  happens  more  particu- 
larly in  winter,  it  is  a  proof  that  it  is  too  hard. 
In  fuch  cafe,  the  flaws,  or  part  where  it  has 
fcaled,  mull  be  covered  with  the  Venetian 
varnifh  and  lamp-black,  as  has  been  above 
directed ;  and  a  gentle  fire  of  hot  afhes  mufl 
be  put  betwixt  the  table  and  the  board  on 
which  the  plate  lies  to  be  engraved,  to  foften 
it  by  the  warmth,  and  render  it  more  yielding 
to  the  needle. 

With  refpedt  to  thofe  who  work  on  the  foft 
varnifh,  with  the  plate  put  on  an  eafel,  they 
4o  not  run  the  fame  rifk  of  having  the  varnifh 
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bruifed,  nor  have  occafion,  fo  frequently,  t* 
wipe  the  plate  ;  becaufe,  being  placed  oblique- 
ly, the  little  fcales  of  varnifh,  raifed  in  the 
graving,  fall  off  of  themfelves.  The  eafei 
may  be  the  fame  as  that  ufed  by  the  painters  ; 
and  the  only  difference  in  the  whole  is,  that 
in  one  cafe  a  pencil  is  ufed,  and  in  the  other 
a  needle ;  except  that  it  is  neceffary,  in  the 
cafe  of  engraving,  to  have  the  eafel  ftrong, 
and  very  firmly  fixt,  that  it  may  not  fhake  or 
give  way  in  bearing  ftrongly  againft  the  plate; 
which  is  neceffary  in  a  greater  degree,  where 
large  ftrokes  are  to  be  made.  It  is  faid,  that 
Callot  worked  in  this  manner  on  account  of 
his  health ;  which  he  fuppofed  to  fuffer  from 
a  more  bending  pofture;  for  which  notion  he 
had  probably  great  reafon,  as  many  others  may 
have  in  parallel  circumftances. 

Notwithftanding  the  moft  ancient,  and  the 
moft  common  manner  of  engraving,  is  to  ufe 
needles  which  cut,  and  make  fome  impreffion 
on  the  copper;  yet  there  are,  neverthelefs, 
very  able  gravers,  who  employ  needles  that 
do  not  cut  at  all :  and  this  pra&ice  appears 
advantageous  with  refped:  to  the  effect  that 
the  ftrong  aquafortis  has  upon  the  varnifht 
plate.  For  it  often  happens,  in  tracing  an 
outline,  or  in  fome  touches  made  with  a  cut- 
ting needle,  that  the  exaftnefs  with  which  it 
is  endeavoured  to  be  done,  occafions,  without 
its  being  perceived,  a  greater  bearing  on  the 
needles,  fo  as  to  make  it  enter  more  deeply 
into  the  copper  in  thefe  places  than  in  any 

other, 
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other,  which  caufes  them  to  be  more  corroded 
than  the  reft,  and  produces  fpots  too  (harply 
markt.  Inftead  of  which,  the  blunter-pointed 
needles,  not  hollowing  the  copper  more  in 
one  place  than  another,  fuffer  it  to  be  almoft 
equally  corroded  every  where,  according  to 
the  proportion  of  the  needles  employed  5  and 
consequently  produce  a  grey  effedt,  very  ad- 
vantageous for  touching  properly  on  fome  oc- 
cafions. 

On  the  other  fide,  it  may  be  faid,  with  re- 
fpecl  to  making  an  impreffion  on  the  copper, 
that  it  gives  more  fpirit  and  firmnefs,  than 
when  the  needle  only  glides  over  the  furface, 
and  has  no  hold  of  any  thing.  For  which 
reafon  it  is  expedient,  where  a  plate  is  prepared 
for  great  defigns,  and  the  graver  is  to  have  a 
considerable  jfhare  of  the  work,  to  make  ufe 
of  blunt  needles ;  and  to  confine  thofe  with 
cutting  points  to  engravings  in  fmall,  which 
ought  to  be  prepared  differently,  as  we  mall 
fee  below.  It  is  to  be  remarked,  with  regard 
to  the  needles  which  cut,  that  they  mould  be 
born  hard  upon  in  making  the  hatches  that 
form  the  maffes  of  made,  without  which  they 
become  lean.  For,  in  proportion  as  the  ftroke 
is  intended  to  participate  of  the  largenefs  of  the 
needle  with  which  it  is  made,  almoft  all  the 
marpened  part  of  the  needle  muft  be  intro- 
duced into  the  fubftance  of  the  copper;  other- 
wife,  a  large  needle  and  a  fmall  one  would 
make  ftrokes  of  nearly  the  fame  breadth.  But 
however  large  the  hatches  may  be  made,  it  is 

proper 
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proper  neverthelefs  to  put  many  of  the  feconds, 
below  fpoken  of,  into  the  fhades,  before  the 
firft  corrofion :  that  the  aquafortis  may  give  ail 
the  poffible  affiftance  to  the  force  of  the  efFedl; 
which,  after  long  corrofion,  would  be  flight 
from  one  ftroke  only. 


SECTION  XI. 

Principles  refpe&ing  the  manner  of  en- 
graving ;  with  the  methods  applicable 
to  particular  fubjeEls. 

1  1  ^  HE  plate  being  prepared  and  calked, 
J[  the  terminations  of  the  fliades  and 
demi-teints  fhould  next  be  marked  out.  But 
the  artift  himfelf  fhould  calk  the  defign,  and 
never  truft  it  to  others ;  in  order  to  have  it  as 
corred:  as  poffible.  For  though  errors  might 
be  amended  in  the  engraving,  yet  it  is  better 
to  be  certain  of  a  true  guide,  than  to  grope 
out  the  way;  efpecially  as  unavoidable  faults 
enough  will  be  committed,  after  the  moft 
affiduous  care,  without  giving  room  for  more, 
by  the  negledl  of  due  precaution. 

Engraving  differs  from  drawing  in  this,  that, 
in  the  firft,  they  begin  by  preparing  the  foft 
(hades,  and  give  afterwards  the  touches  upon 
them ;  but  that,  in  the  latter,  they  put  the 
touches  firft,  after  which  they  add  the  fliades 

to 
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to  them.  The  reafon  is,  becaufe  they  can- 
not re-enter  the  ftrokes  in  the  foft  varnifh; 
which  has  not  refiftance  enough  to  keep  the 
needle  fteady,  and  prevent  its  deviating  from 
the  line  of  the  ftroke  already  made.  It  is  not 
neceffary,  however,  to  draw  every  where,  with 
the  ftift,  the  fketch  of  that  which  is  to  be 
engraved  ;  becaufe  it  may  prove,  in  the  pro- 
grefs  of  the  work,  that  parts  may  be,  in  that 
cafe,  traced  which  were  not  necelTary.  The 
little  parts  fhould  therefore  be  traced  according 
to  the  occafion  there  may  be,  to  place  the 
fhades  in  marking  the  principal  touches;  and 
the  fide  of  the  light  fhould  be  afterwards  drawn 
with  a  very  fine  needle,  or  even  by  fmall  dots, 
or  ftipling,  (as  the  working  with  fuch  dots  is 
called,)  if  they  be  in  the  cafe  of  flefh ;  forming 
ftrokes  only  in  the  places  which  ought  to  be 
more  apparent.  Thefe  ftrokes  ought  alfo  to 
be  accompanied,  if  in  the  cafe  of  flefh,  by 
fome  points,  or  dots:  or,  if  in  draperies,  with 
other  ftrokes  or  hatches;  that  they  may  not 
be  lean  and  hard  by  ftanding  alone.  En- 
graving is  at  the  beft  but  too  hard  of  itfelf, 
on  account  of  the  necefiity  there  is  to  leave 
white  between  the  ftrokes:  for  which  reafon 
it  fhould  always  be  made  an  object  of  perfuit, 
to  find  out  the  fofteft  and  richeft  manner  pofti- 
ble.  As  it  is  not  practicable  to  make  a  thick 
and  full  ftroke,  that  will  not  at  the  fame  time 
be  black,  to  imitate  the  foftnefs  of  the  pencil 
or  crayon,  which  make  them  broad,  and  yet, 
at  the  fame  time,  tender,  it  is  neceffary  to 
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make  ufe  of  feveral  very  narrow  ftrokes,  the 
one  at  the  fide  of  the  other;  or  of  points,  or 
fmall  dots,  to  accompany  what  is  traced  with 
a  very  narrow  line,  as  a  made,  that  it  may  be 
fweetened  by  them.  The  fame  thing  muft  be 
obferved  in  the  touches  of  the  {hades ;  and 
care  muft  be  taken,  that  the  lines,  in  the 
middle  of  a  touch,  be  made  ftronger  than 
thofe  at  the  extremities.  The  fhades  are  en- 
graved laft,  by  hatches  ranged  in  a  regular 
order. 

Engraving  being  to  be  confidered  as  a  man- 
ner of  painting,  or  drawing  with  hatches,  the 
beft  and  mofl  natural  manner  of  taking  the 
ftrokes,  is  to  imitate  the  touch  of  the  pencil, 
if  it  be  a  pi&ure  that  is  copied :  and  there  is 
fcarcely  any  pi&ure  done  in  a  mafterly  way, 
where  the  management  of  the  pencil  is  not 
difcoverable.  If  it  be  a  drawing,  the  fame 
manner  of  hatching  mould  be  followed,  as  if 
it  was  copied  with  a  crayon.  But  this  is  only 
with  refpeft  to  the  firft  order  of  ftrokes.  For 
with  regard  to  the  fecond,  it  muft  be  gone 
over  in  the  manner  that  beft  conftitutes  the 
form,  conjointly  with  the  firft;  and,  by  its 
afliftance,  ftrengthens  the  fhades,  and  termi- 
nates the  edges  of  them,  in  a  manner  a  little 
flat,  that  is  to  fay,  a  little  cut  and  without 
fweetening.  This  muft  not  be  continued  in 
the  reflections,  when  they  are  tender;  but 
they  mould  be  left  a  little  more  light  than 
they  ought  to  be  when  the  plate  is  finifhed ; 
referving  to  the  graver,  which  ought  to  com- 
plete 
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plete  the  work,  the  bufinefs  of  lengthening 
thefe  ftrokes  to  darken  the  reflections,  and 
take  away  from  them  the  tranfparency,  which 
renders  them  too  like  to  the  parts  that  are  in 
full  light.  If  the  fhade  be  very  ftrong,  and 
the  reflection  alfo,  it  mud  then  be  engraven 
with  two  ftrokes,  by  a  large  needle ;  and  the 
reflection,  in  the  fame  manner,  with  two  ftrokes, 
but  by  a  fmaller  needle. 

In  the  forming  the  ftrokes,  where  there  are 
feveral  orders,  thefe  rules  fhould  be  obferved, 

The  firft  ftroke  fhould  be  made  ftrong, 
bold,  and  clofe:  the  fecond  a  little  finery  and 
more  diftant:  and  the  third  yet  fmaller,  and 
more  free  or  wandering.  This  may  be  either 
done  with  the  fame  needle,  by  bearing  more 
or  lefs  ftrongly  on  it;  or  rather,  by  changing 
the  needle,  and  ufing  fuch  as  are  of  a  different 
thicknefs,  if  the  fubject  that  is  engraved  abound 
with  bright  and  fine  colours.  When  the  dou- 
ble and  triple  ftrokes  are  nearly  alike",  they 
produce  a  dull  and  heavy  colour,  which  does, 
not  attract  the  eye ;  and5  on  the  contrary,  when 
they  are  unequal  with  refpect  to  each  other, 
they  make  a  more  pleafing  work ;  and  fuch  as 
is  better  adapted,  in  the  parts  where  the  light 
falls  in  the  linnen,  in  rich  fluffs,  &c.  The 
firft  ftroke  ought  not  to  be  ftiff $  it  is  to  give 
the  form :  the  fecond  is,  as  it  were,  to  paint : 
and  the  third  to  foul  and  deftroy  certain  things ; 
that  the  work  may  not  be  every  where  of  equal 
beauty :  it  ferves  alfo  to  glaze  the  ftrong  fhades  5 
which,  without  that,  might  be  of  too  hard  a 
3  nature : 
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nature:  but  it  mould  be  ufed  with  difcretion. 
If  the  firft  and  fecond  be  fquare,  the  third 
ftroke  ought  to  be  in  the  lozange  pofition, 
upon  one  of  the  others :  and,  on  the  contrary, 
it  fhould  be  fquare  upon  one  of  the  two,  if 
they  be  in  the  lozange  form:  in  order  that 
there  may  be  always  a  fquare  upon  one,  and 
a  lozange  upon  the  others,  which  produces  a 
grain  that  is  very  foft  and  in  good  tafte.  In 
engraving  with  the  aquafortis,  a.  third  ftroke 
fhould  feldom  or  never  be  made;  becaufe 
fomething  fhould  be  left  to  be  done  by  the 
graver,  that  the  print  may  prove  of  an  agree- 
able colour.  Befides,  it  frequently  happens, 
that  the  corroding  too  much  renders  it  blacker 
than  it  fhould  be.  For  thefe  reafons,  we  will 
confine  our  confideration  here  to  the  two  firft. 

The  fecond  ftroke  ought  to  be  laid  on  the 
firft,  more  or  lefs,  in  the  lozange  figure,  ac- 
cording to  the  nature  and  character  of  the 
fubjefts  that  are  engraved.  Flefh,  for  exam* 
pie,  ought  to  have  half  lozanges;  that  the 
third,  coming  to  finifh,  may  have  a  good 
effect;  which  cannot  be,  if  it  be  laid  on 
hatches  that  are  fquare  to  each  other.  The 
lozange  ought  not,  neverthelefs,  to  be  carried 
to  excefs ;  becaufe  the  angles  where  they  join 
become  too  black ;  the  aquafortis  acting  more 
powerfully  there  than  elfewhere.  This  would 
produce  an  engraving  coarfe,  and  too  foul, 
by  the  quantity  of  third  ftrokes;  or  of  points, 
which  muft  be  put  into  the  fquares,  to  give 
them  an  unity  of  tone.    And  in  engraving 

With 
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With  aquafortis^  the  artift  mould  never  lofe 
fight  of  the  manner  in  which  the  graver  ought 
to  finifh  the  work ;  but  fhould  forefee,  from 
the  beginning,  the  effect:  that  the  retouches 
will  have,  which  are  intended  to  be  intro- 
duced. 

As  to  other  cafes,  the  having  more  or  left 
of  the  lozange,  depends  on  the  character  of 
the  flefh  that  makes  the  fubjecl.  If  it  be  the 
flefh  of  mufcular  men,  and  who  are  painted 
in  a  bold  manner,  there  is  no  danger  of  fpoil- 
ing  it  by  ftrokes  thrown  together  confufedly, 
but  a  little  inclining  to  the  lozange.  But,  on 
the  contrary,  the  flefh  of  women  require  a 
more  uniform  manner  of  working;  that  may 
exprefs  the  finenefs  of  their  fkin,  which  a  too 
large  lozange  would  break  in  upon. 

There  are,  neverthelefs,  very  able  men  who 
maintain  the  contrary;  and  aflert,  that  the 
lozange  is  lefs  to  be  feared  in  delicate  flefh, 
than  in  that  which  demands  a  great  ftrength 
of  colouring;  having  found,  when  they  would 
pufh  the  effecl:  with  more  vigour,  that  the 
lozanges  become  incommodious.  However 
it  may  be,  fquare  hatches  mould  be  above  all 
things  avoided ;  not  being  good  for  any  thing 
but  to  reprefent  wood  and  ftone.  It  is  true, 
^excellent  pieces  of  engraving  may  be  found, 
where  the  fquares  abound  much:  but  that 
does  not  hinder  its  being  a  bad  manner ;  and 
it  is,  certainly  not  on  account  of  this  particular 
that  they  excel ;  for  the  lozange  manner  muft 
be  allowed  to  be  greatly  fofter.    The  fineft 
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examples  that  can  be  given,  are  the  prints  of 
Cornelius  Vifcher  j  whofe  tafte  in  engraving  is, 
without  exception,  the  beft  that  can  be  chofen 
for  imitation. 

Draperies  ought  to  be  engraved  on  the  fame 
principles  as  flefh;  the  ftrokes  fhould  be  taken 
in  fuch  manner,  that  they  aiay  exprefs  well 
the  folds :  and  to  that  end  it  is  not  proper  to 
be  confined  to  continue  a  ftroke,  which  has 
ferved  well  to  form  any  thing,  when  it  is  no 
longer  fit  to  delineate  that  which  fucceeds. 
It  is  much  better  to  break  it  off  there ;  and  to 
begin  another,  which  may  be  more  fuitable; 
obferving,  neverthelefs,  that  they  may  ferve 
for  feconds  one  to  the  other,  or  at  leaft  for 
thirds.  If  it  happen  to  be  favourable  for  a 
fecond,  it  may  be  paffed  above  the  other,  with 
a  very  fine  needle ;  if  fit  only  for  a  third,  the 
office  may  be  left  to  the  graver  to  length- 
en it,  and  to  lofe  it  infenfibly  among  the 
others. 

In  fhort,  there  mud  be  nothing  in  this  kind 
of  engraving  which  favours  of  conftraint:  this 
continuation  of  the  fame  ftroke,  is  the  cuftom 
only  in  the  works  done  by  the  graver  alone ; 
though  even  there  it  is  not  very  neceflary: 
and  Bolfw.ert,  who  excelled  fo  much  in  that 
way.  never  embarraffed  himfelf  about  the 
matter.  It  would,  neverthelefs,  be  very  in- 
judicious, to  fall  into  the  direftions  of  ftrokes 
diametrically  oppofite  to  each  other,  in  the 
fame  piece  of  drapery,  when  the  feparations 
caufed  by  the  play  of  the  folds  were  not  very 
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diftinguifhable :  for  this  would  make  a  drapery, 
which  would  appear  compofed  of  different 
pieces  that  had  not  any  connection  one  with 
the  other.  It  is  this  fame  oppofition  of  work, 
joined  to  the  different  degrees  of  colour,  that 
the  original  pidture  or  drawing  dictates,  which 
ferves  to  detach  two  different  parts  in  any  dra- 
pery ;  and  to  explain  to  the  eye,  that  they  are 
not  dependant  one  upon  the  other.  For  this 
reafon,  the  different  directions  of  the  ftrokes, 
which  form  the  folds  of  the  fame  drapery, 
ought  to  be  made  nearly  in  the  fame  manner; 
provided  that  can  be  done  without  conftraint; 
referving  the  liberty  of  making  them  in  a  differ- 
ent direction,  when  the  difpofition  of  the  dra- 
peries may  difcover  the  doubling  of  the  fluff : 
for  then  this  difference  of  the  ftrokes  ferves  to 
diftinguifh  more  clearly,  the  upper  or  under 
part  of  the  drapery. 

The  ftrokes  ought  to  wind  in  a  fupple 
manner,1  following  the  play  and  the  depth 
of  the  folds.  It  would  be  a  bad  method  to 
form  them  only  with  one  ftroke;  and  then  to 
lay  another  fliff  and  inflexible  one  over  that, 
for  the  fake  only  of  giving  a  blacker  caft.  It 
is  better,  on  the  contrary,  that  all  the  work, 
which  is  introduced,  mould  have  its  own  pro- 
per intention  and  afiift  in  conftituting  the 
figure  of  what  is  to  be  reprefented :  at  leaft, 
there  mould  be  only  fome  things  left  in  a 
dubious  ftate,  for  the  preferving  the  proper 
keeping  of  fuch  others,  as  ought  not  to  attract 
the  eye  of  the  beholder.    It  mould  be  parti- 
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cularly  avoided  not  to  make  the  ftrokes,  that 
terminate  on  the  outlines  either  of  folds  or 
parts  of  folds,  end  at  right  angles  with  fuch 
outlines,  nor  even  in  any  manner  approaching 
to  it :  but  they  fhould  lofe  themfelves  in  a 
lozange;  in  fuch  a  way,  as  may  ferve  to  ren- 
der them  lefs  perceivable,  and  give  a  fofter 
effect.  With  refpect  to  the  ftrokes,  which 
form  the  forefhortenings,  without  knowing  a 
little  perfpective  to  conceive  a  right  notion  of 
them,  there  is  a  great  hazard  run  of  frequently 
taking  them  the  wrong  way. 

The  managing  rightly  the  demi-teints  fhould 
be  a  particular  object  of  regard.  After  having 
fteadily  fixed  the  bounds  of  the  fhades,  and 
in  a  manner  a  little  cut :  an  arrangement 
fhould  be  made  with  a  finer  needle,  of  the 
ftrokes,  which  form  the  demi-teints:  obferv- 
ing  to  put  very  little  work,  or  at  leaft  in  very 
tender  manner,  in  the  maffes  of  light,  that 
the  effect  may  not  be  impaired  by  fuch  work: 
as,  being  too  black  and  ufelefs,  it  would  only 
foul  the  parts,  that  require  to  be  kept  bright. 
Thefe  ftrokes  ought  to  be  taken  in  fuch  a 
manner,  that  they  may  be  connected  with  one 
of  thofe  of  the  {hade:  and,  if  it  be  in  the  cafe 
of  a  demi-teint,  that  is  ftrongly  coloured,  and 
which  requires  two  hatches,  when  the  fecond 
cannot  be  joined  with  any  of  thofe  of  the  fhade, 
it  is,  however,  proper  that  it  fhould  lofe  fa* 
felf  there;  or  ferve  in  the  place  of  a  third. 
As  to  the  reft,  it  is  not  neceffary  to  take  the 
trouble  of  joining  with  the  aquafortis  fuch  as 

arc 
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are  capable  of  being  conjoined.  There  is 
a  hazard  of  not  doing  it  exa&ly  enough, 
and  the  ftrokes  not  proving  to  correfpond 
duly  with  each  other,  would  make,  as  it 
were,  a  furrow  more  black  than  is  proper. 
It  is  much  better  to  leave  that  work  to  the 
graver,  which  will  unite  them,  and  only, 
perhaps,  render  them  too  round. 

One  may  venture  to  make  fbme  fine  ftrokes 
with  the  needle  near  the  light :  but  they  mud 
be  more  free,  that  is  to  fay,  more  ftraggling 
from  each  other  than  thofe  of  the  (hades* 
In  general,  the  ftrong  lights,  and  thofe  nearly 
approaching  to  them,  fhould  be  kept  from 
the  aquafortis^  in  order  to  leave  fomething  to 
be  done  by  the  foftnefs  of  the  graver. 

Linnen,  and  other  fine  and  light  fluffs, 
may  be  prepared  with  one  ftroke  only ;  that 
opportunity  may  be  had,  to  give  with  the 
graver,  by  places,  a  very  flight  and  fmall 
fecond. 

The  points  or  dots,  that  are  made  with  the 
aquafortis,  to  form  the  demi-teints  of  flefh, 
may  be  made  in  different  manners ;  which  all 
have  a  happy  effed:  when  they  are  difpofed 
with  tafte.  They  are  put  in  the  flefh  of  men 
along  the  ends  of,  or  between  the  ftrokes : 
or  in  rounds,  which  may  be  lengthened  af- 
terwards with  the  graver  :  though  it  is  better, 
only  to  intermix  them  with  long  ftrokes  at 
the  time  of  retouching.  In  the  flefh  of  wo- 
men, only  rounds  are  made  with  the  aquafor- 
tis 5  as  the  long  ones  would  be  of  too  coarfe 

K  3  a  work  : 
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a  work  :  but  to  prevent  their  being  perfectly 
round,  which  would  produce  a  taftelcfs  and 
cold  regularity,  the  needle  is  held  a  little 
obliquely  in  ftriking  them.  When  great  fi- 
gures are  engraved,  a  large  needle  is  ufed; 
which  renders  the  dots  or  points  more  full. 
In  all  cafes,  the  round  points  ought  to  be 
made  with  the  aquafortis,  as  it  gives  them  a 
certain  pidtorefque  coarfenefs ;  which,  mixt 
with  the  neatnefs  of  the  graver,  produces  a 
better  effect:  than  the  fame  round  points 
would  have,  if  made  only  by  flipling  with 
a  dry  needle.  It  is  for  this  reafon,  that,  in 
the  fine  heads  engraven  by  the  graver  alone, 
we  fee  only  long  ftrokes;  the  rounds  not 
being  beautiful,  except  when  they  are  formed 
by  the  aquafortis.  They  are  arranged  fome- 
thing  in  the  manner  of  bricks  in  a  wall  ;  the 
middle  part  bein2;  over  a  joint;  and,  above 
all,  it  is  necefiary  to  prcferve  great  rcgula- 
Dty.  For  whether  it  is  that  the  thicknefs 
of  the  varnifh  deceives,  or  whether  it  be 
owing  to  fome  other  caufe,  it  happens  that, 
in  fpite  of  all  regularity  which  has  been  ob- 
ferved,  when  the  plate  is  corroded,  they  are 
yet  ill  enough  arranged;  and  if  care  were 
not  taken  to  remedy  it,  in  retouching  with 
the  graver,  it  would  produce  a  fiefli  that 
w7ould  look  milky.  The  points  made  with  the 
aquafortis  ought  not  to  approach  too  near  the 
lights :  room  fhould  be  left  to  put  in  by  the 
graver,  or  with  the  dry  needle,  the  mod  mi- 
note  that  can  be  made;  which  may  be  con- 
tinued i 
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tinned  infenfibly  even  to  the  white.  Long 
points,  or  rather  very  fhort  ftrokes  with  round- 
ifh  ends,  may  be  put,  likewife,  into  draperies, 
when  very  thick  fluffs  are  to  be  depicted ; 
and  to  give  them  that  piclorefque  coarfe- 
nefs,  which  diftinguifhes  them  from  other 
fluffs  more  even,  the  hand  is  fhaken  a  little 
in  tracing  the  ftroke ;  which  gives  it  a 
waving,  that  fucceeds  very  well  with  regard 
to  the  effect;  but  this  mufl  be  done  with- 
out running  into  affectation.  Great  care 
jfhould  be  taken,  when  any  thing  great  is 
engraven,  not  to  form  the  touches  in  the 
flefh,  either  of  the  head,  hands,  or  elfe- 
where,  with  ftrokes  fo  near  one  to  the  other, 
as  that  the  aquafortis  may  make  them  run  to- 
gether, and  form  one  of  feveral.  This  would 
produce  a  fharp  and  foul  blacknefs,  which 
would  require  much  trouble  to  be  fet  to 
rights  :  for  which  reafon,  the  flcfh  fhould 
be  prepared  tenderly,  and  corroded  but  very 
little,  in  order  that  it  may  be  finiflied  more 
eafily,  and  in  a  foft  and  pleafing  manner. 

The  degradation  of  objects  is  alfo  a  prin- 
cipal matter  of  concern  in  engraving :  and  it  is 
a  rule  founded  on  good  fenfe  and  perfpective, 
to  bring  the  ftrokes  more  and  more  clofe, 
correfpondently  to  the  effect  of  fuch  de- 
gradation, with  refpect  to  their  diftance. 
That  is  to  fay,  having  engraved  figures,  which 
are  on  the  fore-ground  of  a  picture,  with  a 
large  needle,  and  full  ftrokes  placed  mode- 
rately afunder,  the  figures,  which  are  in  a  fe- 
ll 4  c?:id 
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cond  ftage  of  diftance,  and  deeper  in  the 
pi&ure,  fhould  be  engraved  with  a  fmaller 
needle,  and  the  ftrokes  brought  nearer  to  each 
other.  If  there  be  a  third  ftage,  a  ftill  finer 
needle  fhould  be  employed,  and  the  ftrokes 
made  yet  clofer :  and  this  fhould  be  done  even 
to  the  horizon  5  always  preferving  this  idea  of 
degradation.  It  is  for  this  reafon  that  the 
more  diftant  parts  are  generally  covered  with 
thirds,  and  fometimes  even  with  fourths.  Be- 
caufe  that  fouls  the  work,  and  renders  it, 
confequently,  lefs  apparent  to  the  eye:  be- 
fides  that,  taking  away  the  little  fpots  of 
white,  which  remained  betwixt  the  ftrokes, 
clofes  the  work  more,  and  makes  the  ob- 
jects keep  back  much  better.  This  manner 
of  engraving  produces  alfo  a  grey  and  dull 
caft,  of  great  confequence  to  the  keeping; 
which  fuffers  the  large  and  full  work  of 
the  fore-ground  to  go  better  off ;  and  gives 
it  its  due  effed: :  but  it  is  the  office  of  the 
graver,  rather  than  the  aquafortis,  to  ex- 
ecute it. 

Fore-grounds  are  likewife  engraven  with 
ftrokes  of  different  fizes,  according  as  the 
cafe  may  require.  Fine  ftuffs  may  be  en- 
graved clofer,  at  leaft  where  they  are  not  in- 
tended to  receive  interftrokes ;  which,  ne- 
verthelefs,  are  very  proper  to  reprefent  filks, 
water,  and  metals,  or  other  polifhed  bodies. 
Thicker  ftuffs  may  be  engraved  wider ;  the 
part,  which  is  to  be  brown  and  dull,  clofer 
than  that  which  is  to  be  lefs  full  of  work ; 

and 
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and  confequently  the  fhades  than  the  lights. 
This  diftindtion  ought  not,  however,  to  ap- 
pear too  fenfibly  ;  for  fear  fomething  fhould 
be  feen,  in  the  work  of  the  fore-ground, 
which  might  make  it  appear  not  of  a  piece 
with  that  of  the  back. 

The  expreffion  of  the  great  diftance  of 
objedts,  claims,  likewife,  a  peculiar  attention  : 
and  it  is  a  leading  principle  in  perfpeftive, 
that  the  more  objefts  appear  afar  off,  the 
lefs  they  ought  to  be  finiftied.  Nature  is 
exa&ly  correfpondent  to  this.  When  we  fee 
a  diftant  objed:,  for  example,  a  figure  habited, 
nothing  is  diftinguiftied  but  general  mafles; 
and  all  the  minuter  parts,  whether  of  heads, 
or  folds  of  veftments,  or  even  the  different 
colours  of  fuch  veftments,  are  loft  to  the 
fight.  Engraving,  which  is  only  an  imitation 
of  nature,  ought  to  follow  her  in  all  her 
effe&s ;  and  render  the  objedls,  it  reprefents, 
more  and  more  formlefs,  in  proportion  to 
their  diftance.  For  this  reafon  it  is  avoided, 
in  engraving  diftant  figures,  to  draw  the  forms 
with  outlines  ftrongly  marked,  and  vifible  in 
many  places;  which  would  make  them  too 
diftinft:  but  they  muft  be  traced  by  large 
parts,  and  as  a  firft  draught ;  and  the  fhades 
by  flat  grounds,  fomething  in  the  manner  by 
which  a  fculptor  fketches  a  figure  of  earth. 
The  famous  Gerard  Audran  has  given  ad- 
mirable examples  of  this  in  all  his  works; 
as  may  be  feen,  among  others,  in  the  print 
of  Pyrrhus  relieved  from  danger  -3  which  he 
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has  engraved  after  Pouffin ;  where  he  has 
given  the  broad  and  flat  touch  of  the  pencil, 
in  the  diftant  parts  and  back  grounds,  in  a 
manner  worthy  to  be  admired.  This  feems 
eafy  enough  to  be  done  5  and  yet  is  never 
found  well  executed,  but  in  the  works  of 
thofe  who  are  confummately  expert  in  the 
art.  The  greateft  difficulty  in  the  arts,  is 
not  to  finifli,  and  to  work  minute  things  up 
to  the  greateft  point  of  exadtnefs ;  but  to 
know  how  to  fupprefs  advantageoufly  all  fu- 
perfluous  work,  that  nothing  may  be  re- 
tained but  what  is  neceflary.  It  happens  but 
too  often,  that  an  engraver,  feduced  by  the 
pleafure  of  doing  a  piece  which  may  appear 
very  carefully  executed,  amufes  himfelf  in 
finifhing  the  head  of  a  diftant  figure  with 
pretty  little  points,  ranged  with  much  neat- 
nefs.  But  he  lavifhes  his  pains  to  a  very 
bad  purpofe.  For  this  labour,  whicji  if  be- 
llowed elfewhere  would  have  its  merit,  makes 
him  commit  a  blunder  againft  common  fenle, 
and-  the  propriety  of  the  defign. 

if* — -  ■    1   ; — 

SECTION  XII. 

Of  the  manner  of  engraving  particular 
fubje&s. 

"IT* ARTH,  walls,  trunks  of  trees,  and 
jLj  landfkips,  ought  to  be  engraved,  in  a 
1  manner, 
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manner,  extremely  waving :  in  thefe  cafes, 
the  fquare  may  be  fuccefsfully  mixt  with 
the  extreme  of  the  lozange,  and  the  oval- 
pointed  needle  made  ufe  of  by  the  broadeft 
fide,  in  order  that  the  ftrokes  may  accom- 
pany more  foftly  the  lines  which  defign  them ; 
and  leave  the  leannefs  of  the  outlines,  which 
form  the  leaves,  left  vifible.  Earth  may  be 
engraved  by  little  ftrokes,  fhort,  and  very 
lozange  ;  that  the  cracks  of  their  angles  may 
render  them  coarfe,  and  formed  by  all  forts 
of  free  work  5  which  is  very  fuitable  to 
them. 

Blunt  needles  are  more  proper  for  en- 
graving archite&ure,  than  thofe  that  are 
more  cutting  ;  becaufe  thefe  laft  entangle 
themfelves  in  the  copper  ;  and  do  not  leave 
the  hand  the  freedom  of  guiding  them  every 
way,  as  it  is  necefiary  they  fhould,  efpecially 
in  the  engraving  trees.  Architecture  is  com- 
monly engraved  fquare  and  regularly.  When, 
neverthelefs,  it  is  only  fecondary,  as  in  a  fub- 
je<5t  of  hiftory,  in  which  cafe  it  is  made  fub- 
ferviently  to  the  figures,  it  is  much  better  to 
engrave  it  with  the  hand ;  that  it  may  not 
have  a  neatnefs  which  may  rival  the  figures. 
The  ftrokes  muft  be  alfo  a  little  waving, 
but  ever  with  order.  Becaufe,  in  general 
things  that  are  engraven,  even  thofe  which 
are  leaft  capable  of  neatnefs,  ought  always 
to  be  done  with  equality  and  arrangement, 
provided  it  may  be  without  afFe&ation ;  that 
there  may  be  no  lines  which  may  run  into 

each 
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each  other,  and  break  the  keeping  of  the 
maffes,  by  fpots  of  too  ftrong  black.  For 
effedt  can  be  made  only  by  great  mafics 
united,  whether  of  (hade  or  of  light ;  re- 
lieved, neverthelefs,  by  fome  touches  in  the 
places  indicated  in  the  original ;  which  ought 
to  be  ftri&ly  followed.  Engraving  is  at  beft 
only  too  repugnant  to  that  keeping,  which 
ought  to  reign  in  the  maffes,  by  the  little 
white  interfaces  that  are  left  in  the  fquares, 
without  yet  adding  thofe  ftrong  fpots  and 
holes  of  black,  by  the  irregularity  of  the 
ftrokes ;  and  it  is  frequently  neceffary  even 
to  clofe  up,  as  it  were,  all  thofe  fquares 
with  points,  to  be  able  to  make  a  dead 
tone  or  call.  It  refults  from  what  we  have 
here  laid  down,  that  the  engraving  in  great, 
where  many  things  are  left  to  be  retouched 
by  the  graver,  ought  to  be  prepared  with 
much  tafte  and  neatneis.  Alio  that  it  mud 
be  avoided  to  ufe  too  much  force  in  the 
touches  and  outlines,  for  fear,  when  they 
come  to  be  corroded  with  the  reft,  there 
may  be  a  neceffity  of  taking  off  the  aqua- 
fortis before  it  has  been  fuffered  to  corrode 
the  fhades  to  an  advantageous  tone ;  or  ra- 
ther, that  the  aquafortis  having  hollowed  them 
too  much,  it  may  make  it  requifite  to  foul 
the  work,  to  accompany  and  correfpond  with 
them ;  or  perhaps,  even  after  all,  to  efface 
them  intirely.  It  is  much  better  to  be 
obliged  to  ftrengthen  them  with  the  graver ; 
efpecially,  as  whatever  pains  may  be  taken  to 
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hit  the  point,  it  may  prove,  neverthelefs,  when 
the  aquafortis  has  had  its  effedt,  that  there 
will  be  occafion  to  retouch  them;  and  as 
moreover  they  will  never  be  found  to  have 
that  perfedt  exadtnefs,  which  it  had  been 
hoped  to  have  given  them.  For  this  reafon, 
it  is  proper  that  the  touches  and  outlines 
fhould  be  corroded  in  fuch  manner,  that  they 
may  be  gone  over  again  eafily,  either  on  the 
infide  or  outfide,  without  effacing  any  thing. 

Engraving  in  fmall  fhould  be  treated  dif- 
ferently from  engraving  in  large.  As  the  prin- 
cipal merit  of  it  confifts  in  being  defigned 
and  touched  with  much  fpirit,  the  fketch 
fhould  be  drawn  with  more  force  and  bold* 
nefs,  and  the  work,  which  is  added,  fhould 
be  done  with  a  freer,  and,  as  it  were,  more 
fportive  needle.  The  touches  which  take 
away  the  eafe,  in  defigns  in  large,  are  the 
whole  life  of  thofe  in  little,  in  preferving 
always  the  maffes  of  light  tender  and  large. 
All  its  excellence  depends  on  the  aquafortis^ 
and  the  graver  ought  to  add  to  it  nothing, 
"  but  ftronger  maffes,  and  fome  fweetenings. 
As  the  graver  is  an  inftrument  that  works 
ftiffly,  and  with  coldnefs,  it  is  very  difficult 
not  to  diminifli,  or  even  not  to  deftroy,  that 
fpirit  and  lightnefs,  the  needle  of  an  en- 
graver well  verfed  in  defign  has  given  to 
the  work :  for  which  reafon,  it  (hould  be 
ufed  with  great  difcretion  ;  and  only  to  give 
a  little  more  effedt  and  keeping. 
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The  aquafortis,  therefore,  muft  go  nearer 
the  finifhing  the  defign,  and  corrode  more, 
in  fmall  works  than  in  great ;  as  even  from 
the  fketch,  which  may  be  made  with  it, 
there  appears  enough  done  for  the  tafte  of 
men  of  judgment :  and  the  graver  fhould 
only  be  employed  to  render  it  more  agree- 
able in  the  eyes  of  the  public;  of  whom 
the  far  greateft  part  are  not  enough  con- 
verfant  in  defign,  to  be  any  way  fenfible  of 
the  effect  of  fpirit.    This  was  not  unknown 
to  the  celebrated  Mr.  Picart,  whofe  firft  de- 
ligns,  though  lefs  charged  with  work  than 
the  others,  fhewed  yet  enough  of  it.  But 
feduced  by  the  applaufes  of  the  multitude, 
he  gave  himfelf  up  at  laft  to  a  heavy  and 
laboured  manner ;  and  not  content  to  take 
away  all  the  merit  of  his  heads,  by  working 
with  little  needles,  he  loaded  his  draperies 
with  hard  and  inelegant  ftrokes ;  and  even 
pufhed  his  extreme  paffion  for  high-finifhing, 
to  fuch  an  excefs,  as  to  attempt  to  exprefs 
the  different  colours  of  cloaths;  which,  in 
fmall,  was  attended  with  the  deftruftion  of 
all  the  tafte  and  fpirit  of  the  performance. 
His  productions,   fo  long  admired  by  the 
vulgar,  (though  on  other  accounts  valuable 
by  the  elegance  and  extenfivenefs  of  his  ge- 
nius,) were  for  this  reafon  never  comparable 
to  thofe,  in  which  are  found  the  pleafing 
negligence  of  La  Belley  the  fprightly  touch 
of  Le  Clerc,  or  the  fportive  and  pi&orefque 
point  of  Gillot. 

Where 
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Where  a  work,  greatly  advanced  towards 
the  finifhing  with  aquafortis £  is  defired  to 
be  given  with  fpirit,  the  needles  ought  to 
be  often  changed  on  the  fore-ground ;  and, 
to  give  more  chara&er  to  things  that  are 
fufceptible  of  it,  they  muft  be  engraved  by 
ftrokes  fhort,  detached,  and  drawn  firmly 
along  the  mufcles,  or  draperies,  of  which 
they  form  a  part.  For  the  long  and  united 
ftrokes  give  a  finishing  that  is  cold,  and  with- 
out tafte.  The  clofer  the  ftrokes  are  brought, 
the  more  the  engraving  appears  valuable  5 
provided  that  it  be.  done  judicioufly,  in  ob- 
ferving  the  degradation  of  obje&s  on  the 
fore-ground,  with  thofe  that  are  more  diftant* 
and  of  things  that  are  detached  from  what 
ferves  them  as  a  ground.  It  is  for  this  rea- 
fon,  engravings  are  made  with  fine  and  clofc 
ftrokes,  to  produce  a  work  that  may  be 
liked,  or,  at  leaft,  that  may  be  conformable 
to  the  tafte  of  the  prefent  age;  where,  in 
general,  they  efteem  engravings  in  fmall,  only 
in  proportion  as  they  appear  to  be  made 
with  fine  ftrokes  5  as  if  merit  confifted  only 
in  having  good  eyes  and  much  patience. 

The  outlines  (hould  be  defigned,  in  a 
manner,  a  little  fquare;  they  ought  not  to 
be  obfcure,  but  diftin&ly  vifible.  Much  pains 
is  now  taken  to  form  them  only  by  ftrokes, 
which  approach  to  the  place  of  them.  This 
manner  may,  perhaps,  be  good  in  larger 
works ;  but  it  is  very  faulty  in  fmall :  be- 
caufe  it  gives  too  much  foftnefs  to  the  out- 
lines. 
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lines.  It  may  be  juftly  repeated  and  main- 
tained, in  fpite  of  the  vogue  and  the  bad 
tafte  now  prevailing,  that  engravings  in  fmall 
ought  to  partake  of  the  nature  of  a  (ketch : 
and  that  the  more  they  are  finifhed,  the  more 
they  are  robbed  of  their  principal  merit  \ 
which  confifts  in  fpirit  and  the  boldnefs  of 
the  touch.  There  ought  to  be  only  few 
points  or  dots  ufed  in  finifliing  the  fleili. 
Some  works,  in  fmall,  are  to  be  found, 
that  have  otherwife  value;  but  in  which  the 
flefh  is  loaded  with  points  fo  near  each  other, 
that  the  lights  appear  as  fhining  as  bronze; 
which  occasions  the  draperies,  that  are  worked 
in  a  different  manner,  to  appear  too  much 
neglected.  Nothing  but  motives  of  intereft, 
and  the  defire  of  pleafing  men  who  have 
no  knowledge  of  defign,  could  be  induce- 
ments to  perfue  fo  bad  a  manner ;  fince  every 
thing  may  be  as  well  done  with  much  lefs 
labour  :  and  in  the  arts  which  relate  to  de- 
fign, the  merit  of  all  work,  is  in  propor- 
tion to  its  appearing  executed  with  eafe  and 
fimplicity.  In  engraving  in  fmall,  it  fhould 
be  avoided,  likewife,  to  give  too  much  at- 
tention to  delineating  all  the  particular  parts 
of  the  head,  as  in  great.  Some  little  ftrokes, 
touched  as  a  mafter,  form  pretty  heads,  and 
even  expreffes  the  paffions,  better  than  all 
the  pains  that  can  be  beftowed,  to  mark 
the  ball  of  the  eye,  the  eye-lids,  the  noftrils, 
and  other  minuter  parts.  It  is  true,  that 
this  draws  more  admiration  from  the  mul- 
titude ; 
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fcltude  ;  or  from  thofe  learned  perfons,  whofe 
proficiency  in  other  fciences  makes  their  de- 
cifions  be  considered  as  of  importance  in  an 
art  which  they  do  not  in  the  leaft  under- 
ftand.  But  this  extreme  high  finifhing  is 
only  a  flavery,  from  which  an  able  artift 
ought  to  free  himfelfj  and  which  is  ad- 
vantageous only  to  men  of  moderate  talents, 
and  who  have  not  abilities  to  fucceed  with 
lefs  expence.  Figures,  ground,  and  other 
things,  which  ought  to  appear  at  a  great 
diftance,  are  engraven  almoft  entirely  with 
the  fame  needle ;  except  the  moft  tender 
parts.  The  needle  fhould  not  cut  too  much  -9 
for  fear  the  touches  may  make  holes,  or 
fliarpneffes,  which  deftroy  all  the  effect  in  fmall ; 
and  are  extremely  difficult  to  be  taken  out.  Be- 
caufe,  in  order  to  do  that,  it  is  neceffary  to  efface 
all  the  parts  round  them,  which  can  never  be 
fo  well  replaced  by  the  graver. 

When  the  flefih  is  finifhed  by  the  graver, 
it  is  difficult  to  make  ufe,  with  fuccefs,  of 
fuch  needles  as  are  long  pointed;  and  yet 
more  of  fuch  as  are  extremely  Abort :  other- 
wife,  they  would  make  a  flefh  that  would 
feem  covered  with  {kin.  Scarcely  any  thing 
but  needles,  rounded  at  the  point,  fhould  be 
employed  in  preparing  the  plate  with  the 
aquafortis :  except  that  in  the  (hades  of  the 
fle(h,  the  engraving  may  be  made  with  a 
ftroke  or  two  by  thofe  which  have  long 
points.  Something  may  alfo  be  hazarded,  as 
to  the  ftrokes  of  the  third  order,  in  the  things 
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which  ought  to  be  much  compounded ;  as 
clouds,  ground,  and  other  places,  that  are 
confidered  of  no  importance,  but  to  ferve  as 
back-grounds  for  other  objedls.  But  they 
fliould  be  engraved  with  a  very  fmall  needle, 
with  the  intention,  that  they  may  be  lefs  cor- 
roded than  the  others.  In  fhort,  this  fliould 
be  fo  managed,  that  the  plate  may  be  in- 
tirely  finiftied  with  the  aquafortis^  if  poffible, 
in  order  to  preferve  all  the  fpirit  of  the  de- 
fign.  For  the  more  the  work  of  the  aqua- 
fortis is  put  into  it,  the  more  certain  it  will 
be  of  fucceeding ;  provided  it  is  done  judi- 
cioufly,  and  with  tafte;  and  that  it  is  not 
fuffered  to  be  too  much  corroded.  This  is 
the  way  to  pleafe  able  men,  and  true  con- 
noilTeurs ;  whofe  approbation  is  gratifying, 
and  defirable  to  fuch  as  aim  at  perfection, 
and  to  acquire  a  folid  reputation. 


SECTION  XIII. 

Of  the  preparation  and  compofition  of 
aquafortis j  proper  for  each  kind  of 

engraving. 

THE  aquafortis  ufed  for  the  foft  varnifli 
is  fpirit  of  nitre,  fuch  as  is  ufed  by  the 
refiners ;  and  which  may  be  beft  prepared  in 
the  following  manner, 

"  Take 
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"  Take  of  crude  nitre,  (commonly  called 
c<  rough  petre,)  the  white  kind,  or  of  refined 
"  fait  petre,  twenty-four  pounds.  Put  it  into 
<c  a  retort,  of  which  it  will  about  fill  two- 
<c  thirds :  and  add  to  it  twelve  pounds  of  oil 
<c  of  vitriol.  Place  the  retort  in  a  ftrong  fand- 
tc  heat,  where  it  may  be  as  low  as  the  pro- 
<c  per  turn  of  the  neck  will  admit:  and  lute 
"on  to  the  retort  a  very  large -receiver,  con- 
<c  taining  about  a  gallon  of  water.  Diftil 
"  over  all  that  will  rife ;  firft  with  a  gentle 
<c  heat,  and  then  with  a  ftronger,  as  the 
"  quantity  arifing  may  £hew  to  be  neqeffary : 
<c  taking  care,  that  the  receiver  be  not  vio- 
"  lently  heated.  When  the  whole  is  cold, 
c<  take  off  the  receiver,  and  pour  the  aqua- 
"  forth  into  a  bottle,  where  it  may  be  per- 
<c  fe&ly  well  fecured  by  a  glafs  ftopper.  It 
"  is  indifferent  whether  crude  nitre,  or  fait 
"  petre,  be  ufed,  except  with  regard  to  ex- 
<c  pence :  the  firft  being  much  cheaper  than 
"  the  other/' 

This  is  the  fpirit  of  nitre,  fuch  as  is  ufed 
by  the  refiners,  (except  that  it  is  not  purified 
with  filver,  as  is  pradtifed  by  them,  which  is 
unnecefTary  for  this  purpofe ;)  and  is  the  kind 
commonly  employed  for  engraving.  But  it 
requires,  before  it  be  applied  in  that  intention, 
to  be  lowered  by  the  addition  of  half  its 
weight,  or  more,  of  water.  It  may,  how- 
ever, be  greatly  improved  for  this  purpofe, 
by  compounding  it  with  oil  of  vitriol,  in  the 
proportion  of  one  part  of  the  oil  of  vitriol, 
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to  nine  or  ten  of  the  fpirit  of  nitre,  tvhich 
makes  an  aquafortis  that  will  confume  the 
copper  more  keenly  and  cleanly  than  a  purer 
fpirit  of  nitre,  without  leaving  any  roughnefs 
or  frofted  appearance  in  the  lines ;  which  is 
fometimes  found  where  the  aquafortis  does 
not  well  perform  its  office.  Where  this  com- 
pofition  of  oil  of  vitriol  and  fpirit  of  nitre  is 
ufed,  it  is  proper,  however,  to  augment  the 
proportion  of  water  ;  which,  inftead  of 
being  as  two  parts  to  one,  may  be  as  five 
to  two ;  or  it  may  be  too  adtive  for  the  pur- 
pofe. 

The  aquafortis  for  the  hard  varnifli,  ac- 
cording to  Le  BofTe,  may  be  thus  prepared. 
u  Take  three  pints  of  vinegar,  fix  ounces 
"  of  fa  I  ammoniacus,  the  fame  quantity  of 
<c  common  fait,  and  four  ounces  of  verdi- 
"  grife  y  or  in  proportion  according  to  the 
<c  quantity  of  aquafortis  that  is  wanted. 
"  Pound  the  folid  ingredients  very  fmall  ; 
"  and  put  the  whole  together  into  a  var- 
tc  nifhed  earthen  pot,  of  a  fize  larger  than 
"  will  contain  them  ;  that  there  may  be 
<c  room  for  them  to  boil  without  over- 
<£  flowing.  Cover  the  pot  with  its  lid, 
cc  and  then  place  it  on  a  ftrong  fire ;  and 
tc  make  the  whole,  as  quickly  as  poffible, 
€C  boil  up  two  or  three  times,  and  no  more. 
ic  When  the  matter  appears  ready  to  boil, 
ct  but  not  fooner,  uncover  the  pot;  and  ftir 
"  the  whole  together  from  time  to  time 
<c  with  a  fmall  ftick;  taking  care,  when  the 

"  ebul- 
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*c  ebullition  rifes  ftrongly,  that  the  aquafortis 
c{  do  not  boil  over  :  for  which  reafon  the  pot 
<c  is  advifed  to  be  large  ;  becaufe  commonly, 
"  when  the  mixture  begins  to  boil,  it  fwells, 
<c  and  rifes  greatly.  Having  boiled  up  three 
<c  times,  the  pot  muft  be  taken  from  the  fire  ; 
<c  and  the  aquafortis  left  to  cool  in  it :  and 
<c  being  cold,  it  muft  be  poured  into  a  bottle 
<c  of  glafs  or  ftone  ware  5  keeping  it  a  day  or 
"  two  before  it  be  ufed.  If  in  making  ufe  of 
"  it,  it  be  found  too  ftrong,  and  that  it  turns 
<c  the  hatches  into  parte  by  fo  fcaling  the  var- 
<c  niflh,  nothing  more  is  required  than  to  mo- 
<c  derate  it,  by  mixing  a  glafs  or  two  of  the 
"  fame  vinegar,  of  which  it  was  made,"  So 
far  Mr.  Le  BofTe. 

Diftilled  vinegar  has  been  recommended  as 
being  very  excellent  for  making  this  aquafor- 
tis ;  and  is  faid  not  to  be  fo  apt  to  make  the 
varnifli  fcale.  But  I  fee  no  reafon  for  this 
preference.  Becaofe  the  common  vinegar  is 
ftronger  than  the  diftilled,  and  will  produce  a 
more  perfect  incorporation  of  the  ingredients  -y 
and,  if  the  effecl:  of  fcaling  the  varnifli  refult, 
it  can  only  be  from  the  aquafortis  being  too 
ftrong,  which  may  be  eafily  remedied  by  the 
addition  of  a  frnall  quantity  of  water,  if  Mr. 
Le  Boffe's  expedient  of  putting  more  vine- 
gar does  not  anfwer  the  end.  The  water,  in 
this  cafe,  will  not  produce  the  leaft  incon- 
venience, as  it  will  incorporate  with  the  mix- 
ture, without  making  the  leaft  change  in,  or 
feparation  of,  any  of  the  ingredients ;  ex- 
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cept  by  rendering  the  activity  of  the  whole 

lefs. 

This  compofition  is  not,  properly  fpeaking, 
aquafortis ;  but  called  fo,  in  this  particular 
application,  from  performing  the  office  of  the 
true  aquafortis  \  which  is  a  compofition  of  the 
acid  fpirits  of  nitre  and  vitriol,  without  any 
metallic  or  faline  fubftance  :  whereas  this 
mixture  does  not  contain  a  drop  of  either, 
but  is  compofed,  befides  the  vinegar,  of 
copper,  fal  ammoniacus,  and  common  fait : 
ingredients  of  a  very  foreign  nature  to  thofe 
which  conftitute  the  true. 

Mr.  Cochin  obferves,  that  this  kind  of 
aquafortis  though  deemed  to  belong  to  the 
hard  varnifh,  is,  neverthelefs,  excellent  alfo 
when  ufed  on  the  foft.  And  he  afferts,  if 
any  will  make  trial  of  it,  they  will  find  it 
much  better  than  that  of  the  refiners :  and 
further,  that  it  is  not  fo  fubject  to  make  the 
varnifti  fcale  ;  nor  to  feveral  other  difadvanta- 
geous  accidents ;  as  for  example,  the  being 
prejudicial  to  the  fight  and  health. 


SECT. 
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SECTION  XIV. 

Of  the  mixture  of  tallow  and  oil^  for 
covering  the  plates^  to  fecure  them 
from  further  corrofony  when  necef- 
fary. 

9  I  'HE  mixture  for  fecuring  the  plates 
J[     from  further  corrofion  is,  according  to 
Mr.  Le  Boffe,  thus  made. 

"  Take  an  earthen-ware  pot  varnifhed, 
"  of  a  greater  or  lels  fize,  in  proportion  to 
<£  the  mixture  that  is  to  be  made ;  and  put 
"  into  it  fome  olive  oil,  and  place  it  on  the 
"  fire.  When  the  oil  is  hot,  throw  into  it 
<c  the  tallow  of  a  candle ;  which  being 
<c  melted,  fome  of  the  mixture  mud  be 
"  taken  out  wTith  a  pencil,  and  dropt  upon 
£C  any  thing  hard  and  cold :  as  for  example, 
"  on  a  plate  of  copper.  If  the  drops  are 
cc  found  moderately  fixt,  and  firm,  it  is  a 
<c  proof,  that  the  proportion  of  tallow  and 
"  oil  is  well  adapted  ;  but,  if  it  be  too  liquid, 
i£  the  obvious  remedy  is,  the  adding  more 
<c  tallow  ;  and,  on  the  contrary,  if  it  be  too 
"  ftiff,  more  oil  muft  be  put  to  it.  Having 
<c  accommodated  the  mixture  properly,  it 
tc  fhould  be  very  well  boiled  for  the  fpace 
"  of  an  hour,  in  order  that  the  tallow  and 
<c  oil  may  be  well  mixt  and  incorporated 
"  together  :  the  boiling  may  be  continued 
"  till  the  mixture  become  red,  or  approach - 
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Cc  ing  to  it ;  as  otherwife  the  ingredients  arc 
"  apt  to  feparate  when  they  are  ufed." 

The  reafon  why  oil  is  mixt  with  the 
tallow,  is  only  to  render  it  more  liquid,  and 
to  prevent  its  fetting  fo  foon.  For  it  is  evi- 
dent, that  if  tallow  was  melted  alone,  it 
would  be  no  fooner  taken  up  by  the  pencil, 
than  it  would  grow  hard,  and  fet  before  it 
was  brought  to  the  neceffary  place  of  its  ap- 
plication. 

More  oil  (hould  be  put  to  the  tallow  in 
winter  than  in  fummer. 

Mr.  Cochin  obferves,  that  the  ufe  of  the 
mixture  of  oil  and  tallow,  which  is  generally 
employed  for  covering  the  plates  in  the  places 
where  the  aquafortis  is  to  be  prevented  from 
corroding  further,  requires  much  care  and 
application  in  taking  the  aquafortis  fo  often 
from  off  the  plate ;  and  in  wafhing  and  dry- 
ing at  the  fire ;  which  demand  a  confider- 
able  fpace  of  time,  and  delay  the  proceed- 
ing with  the  corrofion.  He  therefore  pro- 
pofes  a  new  mixture  which  has  this  advan- 
tage ;  that  it  may  be  put,  with  the  end  of 
the  finger,  in  the  places  where  there  is  occa- 
fion  for  it,  without  taking  off  the  aquafortis^ 
but  while  even  it  is  adting  on  the  plate.  This 
mixture  is  as  follows. 

<c  Take  equal  parts  of  wax  and  turpentine, 
<c  as  much  olive  oil  as  both  of  them  together, 
C£  with  the  fame  quantity  of  hogs  lard.  Melt 
<c  the  whole  over  the  fire  in  an  earthen  veffel ; 
c£  taking  care  to  mix  the  ingredients  well  * 
1  "  and 
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a  and  leave  them  to  boil  fome  timef  till  they 
ic  be  well  incorporated  together/' 

The  advantage  of  this  mixture  is,  that  it 
may  at  any  time,  being  warmed,  be  put  with 
the  finger  on  the  places  defired  to  be  covered : 
by  which  means,  the  further  operation  of 
the  aquafortis  on  fuch  places,  may  be  in- 
ftantly  prevented,  without  any  other  trouble 
or  preparation,  or  without  interrupting  or  de- 
laying the  principal  operation. 

This  mixture  may  be  employed  equally 
well  with  the  hard  as  with  the  foft  varnifh  : 
as  the  intention  of  ufing  fuch  a  compofition, 
and  the  manner  of  applying  it,  which  will 
be  explained  in  its  proper  place,  are  the 
fame  in  both  cafes. 


SECTION  XV. 

Of  the  method  of  putting  the  plate  in 
a  proper  fate  to  receive  the  aqua- 
fortis ;  and  of  pouring  it  on  the 
plate  :  with  the  manner  of  applying 
the  compoftions  for  preventing  the 
fweetenings,  lights,  &fc.  from  beiftg 
corroded  beyond  the  due  degree. 


f  I  ^  H  E  method  formerly  ufed  for  this  pur- 
JL     pofe,  and  given  by  Mr.  Le  Eolle,  is  as 
follows. 

The 
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The  plate  being  properly  engraven,  and 
ready  to  undergo  the  operation  of  the  aqua- 
fortis, the  compofition  of  tallow  and  oil,  given 
in  p.  151,  muft  be  warmed  till  it  be  melted. 
Then,  with  a  larger  or  fmaller  pencil,  accord- 
ing to  the  fize  of  the  places  that  are  to  be 
covered,  it  muft  be  applied  upon  all  thofe 
parts,  which  it  is  defired  the  aquafortis  fhould 
not  adt  upon:  and,  to  anfwer  this  purpofe 
effectually,  it  fhould  be  laid  on  pretty  thick. 

This  being  done,  with  a  hog's  hair  brufh, 
or  other  fuch  inftrument,  dipt  in  the  mixture, 
the  reverfe,  or  back  of  the  plate,  fhould  be 
rubbed  over;  as  alfo  the  edge;  in  order  that 
they  may  not  be  corroded  by  the  aquafortis. 
The  failing  in  this  would  not  indeed  be  fo 
injurious  to  the  plate  as  to  the  aquafortis  itfelf, 
with  regard  to  its  further  ufe.  But  great  care 
fhould  be  taken,  that  the  mixture  be  not  too 
fluid :  for  if  it  be  fo,  when  the  aquafortis  is 
poured  on  the  plate,  it  will  make  it  move ; 
and  leave  the  place  where  it  was  at  firft  put. 
For  this  reafon,  the  mixture  fhould  be,  as  I 
have  faid,  proportioned,  as  to  the  quantities 
of  the  ingredients,  in  fuch  manner,  that  as 
foon  as  it  is  laid  on,  it  fhould  fet  to  a  firm 
confiftenCe. 

Mr.  Le  Bofle  fays,  that  it  was  his  ufual 
practice,  to  put,  from  time  to  time,  a  little 
of  the  mixture  on  his  left  hand ;  efpecially  in 
winter:  that  holding  it  there,  it  might  be 
kept  half  melted  by  the  heat  of  his  hand : 
which  is  a  much  more  convenient  way,  than 

t© 
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to  have  occafion  to  melt  it  continually  in  the 
veffel  that  contains  it.  He  fays,  alfo,  that  it 
has  feveral  times  occurred  to  him;  but  more 
particularly  in  uiing  the  foft  varnifh;  that  the 
aquafortis  has  carried  it  all  off  the  plate  in 
a  moment.  Having  endeavoured  to  difcover 
the  caufe  of  this  accident,  he  once  found,  in 
raifing  the  plate  from  the  table,  after  having 
worked  on  a  very  cold  day,  that  it  was  all  wet 
on  the  back;  which  made  him  imagine,  fome 
moifture  might  probably  have  got  betwixt  the 
varnifh  and  the  copper.  This  induced  him  to 
make  a  trial  of  the  matter,  by  working  on 
two  plates,  varnifhed  both  in  the  fame  man- 
ner ;  of  which  he  held  one  to  the  fire,  to  diffi- 
pate  the  moifture  before  he  put  the  aquafortis 
upon  it ;  which  fucceeded  very  well :  but  the 
other,  which  was  not  fo  treated,  mifcarried 
by  the  feparation  of  the  varnifh  from  the  cop- 
per, as  he  had  concluded  it  would.  For  this 
reafon,  it  is  neceffary,  efpecially  in  winter,  to 
hold  the  plates  to  the  fire,  to  dry  them  tho- 
roughly before  they  undergo  the  corrofion : 
and  more  particularly,  when  the  ftrong  aqua- 
fortis is  to  be  ufed :  it  being  a  matter  of  great 
importance  to  the  fuccefs  of  the  work.  There 
is  another  thing  he  likewife  advifed  to  provide 
againft;  though  it  does  but  feldom  happen. 
It  is,  that  the  copper  is  fometimes  (as  it  were) 
fat  in  its  nature  in  fpots;  which  prevents  the 
varnifh  from  taking  hold  of  it;  although  it 
feems  to  adhere  properly;  and  the  copper 
therefore  cannot  properly  be  diftinguifhed  to 
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be  thus  faulty  till  the  aquafortis  be  put  on. 
For,  if  the  aquafortis  be  poured  feven  or  eight 
times  on  thefe  fat  places,  when  they  are  en- 
graved upon,  the  colour  of  the  copper  appears 
more  red  there  than  in  other  parts,  where  it  is 
not  fat;  and  the  varnifh  is  very  fubjecT:  to  peel 
off  from  them.  There  is  no  remedy  againft 
this,  when  matters  are  gone  fo  far,  but  to  finifli 
the  plate  with  the  other  kind  of  aquafortis 
made  with  good  vinegar. 

When  the  plate  is  thus  prepared,  by  cover- 
ing the  proper  parts  of  it  with  the  mixture  of 
tallow  and  oil,  it  fhould  be  laid  on  the  board 
or  frame  defcribed  in  p.  81,  and  placed  againft 
a  wall,  or  fome  other  body,  which  may  keep 
it  firm  in  a  Hoping  pofture.  The  trough  de- 
fcribed there  alfo  fhould  then  be  fet  at  the  foot 
of  the  board;  and  the  earthen  pot,  or  other 
veffel,  to  receive  the  aquafortis  as  it  runs  off, 
placed  under  the  trough :  but  it  muft  be  raifed 
as  near  it  as  poffible,  that  the  ftream  of  the 
aquafortis,  falling  out  of  the  trough,  may  not 
make  a  fpray.  For  that  rifing  over  the  fides 
of  the  pot,  would  wade  the  aquafortis ;  or 
make  fuch  a  foam  in  the  pot  as  would  be  in- 
convenient when  it  comes  to  be  poured  again 
over  the  plate. 

The  whole  being  thus  fixt,  a  proper  quan- 
tity of  the  aquafortis  muft  be  put  in  an  earthen 
pot,  or  other  proper  veffel;  and,  by  means  of 
a  leffer  veffel,  convenient  for  lading  it  out 
of  the  other,  it  muft  be  poured  on  the  plate, 
at  the  upper  end,  in  fuch  manner,  that  flow- 
ing 
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Ing  down  every  part  of  the  plate,  it  may  be 
equally  covered :  taking  care,  not  to  touch 
the  varnifti  with  the  pot.  The  aquafortis  run- 
ning down  the  plate  will  be  collected  in  the 
trough ;  and  thence  fall  into  the  veflel  placed 
underneath  to  receive  it:  from  whence  it  muft 
be  returned  feven  or  eight  times  on  the  plate : 
proceeding  as  in  the  firft.  The  plate  muft  be 
afterwards  turned,  fo  that  the  other  end  may 
be  uppermoft ;  and  the  aquafortis  again  poured 
ten  or  twelve  times  over  in  the  like  manner 
as  before.  The  fame  muft  be  done  by  the 
two  fides :  the  operation  being  continued,  ftill 
turning  the  plate,  after  eight  or  ten  pourings  on, 
for  the  fpace  of  half  a  quarter  of  an  hour,  or 
more  or  lefs,  according  to  the  force  of  the 
aquafortis,  or  the  readinefs  of  the  copper  to 
fuffer  the  corrofion.  For  if  the  copper  be  ftiort 
or  brittle,  the  aquafortis  muft  be  poured  a  lefs 
time ;  and,  if  it  be  duftile,  it  may  remain  a 
longer.  As  it  is  not  eafy  to  know  certainly 
the  ftrength  of  the  aquafortis,  nor  the  peculiar 
quality  of  the  copper,  the  following  method 
is  given  for  regulating  the  matter  according  to 
the  force,  and  the  due  corroflon,  that  is  in- 
tended to  be  made  upon  the  plate :  for  in  fome 
inftances  the  plates  require  a  much  ftronger, 
and  in  others  a  much  gentler  effedt  of  the 
corrofive  adion.  The  method  is,  to  pour  the 
aquafortis,  in  the  manner  juft  directed,  for  the 
firft  time  half  a  quarter  of  an  hour  j  and  then 
to  take  away  the  plate,  and  to  pour  water  on  it 
copioufly,  from  a  vcffel  raifed  to  fome  diftance 

above 
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above  it,  to  wafh  it  till  it  is  intirely  freed  from 
the  aquafortis.  For,  if  it  be  not  well  wafhed, 
when  it  is  dried,  the  varnifh  will  appear  green; 
and  hinder  the  work  from  being  diftinctly  feen. 
Afterwards  the  plate  muft  be  put  before  a  clear 
fire,  in  fuch  manner,  that  without  melting  the 
mixture  of  oil  and  tallow  which  may  be  upon 
it,  the  fire  may  dry  away  the  water.  This 
being  done,  the  varnifh  muft  be  rubbed  with 
a  little  piece  of  coal  in  fome  place  where  there 
are  fine  ftrokes  or  hatches.  If  it  be  found  that 
the  aquafortis  has  corroded  the  fweetenings 
fufficiently,  fome  of  the  mixture  of  oil  and 
tallow  muft  be  melted ;  and  the  plate  being 
put  on  a  painter's  eafel,  or  other  fuch  con- 
venient thing,  the  diftances  and  other  places 
where  the  hatches  are  defired  to  be  tender 
and  foft  fhould  be  covered  with  the  mixture 
by  means  of  a  pencil,  as  if  it  was  to  be  painted 
with  it.  This  fhould  be  done  as  well  on  the 
part  that  has  been  rubbed  with  the  coal,  as 
the  others  where  a  further  corrofion  is  im- 
proper: remembering  that  the  mixture  fhould 
be  always  fpread  thick  enough  on  the  places 
that  are  wanted  to  be  covered  with  it;  as  it  is 
not  fufBcient  that  the  pencil  fhould  be  only 
greafy,  to  rub  over  the  hatches,  but  it  fhould 
be  well  charged  with  the  mixture,  and  cover 
the  places  with  it  as  if  they  were  painted. 
Regard  too  muft  be  had,  that  it  fhould  be 
particularly  done  in  this  manner,  the  firft  time 
the  tender  and  foft  hatches  or  ftrokes  are  co- 
vered. After  having  (if  it  be  in  winter)  fet  the 

plate 


Of  Engraving.  159 

plate  before  the  fire  to  dry  away  all  moifture, 
it  fhould  be  put  again  on  the  board ;  and  the 
aquafortis  thrown  over  it,  as  before,  for  the 
fpace  of  about  half  an  hour ;  turning  the  plate 
every  way  from  time  to  time.  The  plate  fhould 
be  then  warned  with  common  water  ;  and 
dried  at  the  fire,  as  the  firft  time,  without 
melting  the  mixture  of  oil  and  tallow,  which 
fhould  be  carefully  avoided,  or  otherwife  the 
work  runs  the  hazard  of  being  fpoilt. 

The  plate  being  then  dry,  it  mould  be  put 
again  upon  the  eafel,  and  the  hatches  and  di- 
ftances,  which  are  next  in  force  to  the  weak- 
eft,  covered  with  the  melted  mixture  of  oil 
and  tallow,  in  the  fame  manner  as  the  others 
were  before.  But  it  may  happen,  that  in  dry- 
ing the  plate  by  the  fire  after  it  has  been  warn- 
ed, the  mixture  of  oil  and  tallow  may  by  ac- 
cident be  melted,  and  run  into  the  hatches 
that  are  required  to  be  ftill  more  corroded  by 
the  aquafortis.  In  fuch  cafe,  the  places  fhould 
be  wiped  with  a  foft  linnen  cloth;  and  then 
well  rubbed  with  the  crumb  of  very  ftale 
bread,  till  fuch  time  as  it  may  be  concluded, 
the  greafe  is  entirely  taken  off,  that  the  aqua- 
fortis may  not  be  prevented  from  operating 
properly;  which  is  a  reafon  why  the  utmoft 
care  fhould  be  taken  this  accident  may  never 
occur  at  all. 

In  order  to  proceed  with  the  corroding  the 
plate  that  is  thus  covered  once  more  in  the 
proper  parts  with  the  mixture,  it  muft  be  again 
put  upon  the  board,  and  the  aquafortis  poured 
3  upon 
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upon  it  for  half  an  hour.  This  being  done, 
it  fhould  be  waftied  with  clean  water  and  dried, 
as  in  the  other  cafes ;  and  then  covered,  for  the 
laft  time,  in  the  places  remaining  neceffary. 
For  it  is  obvious,  that,  according  to  the  nature 
of  different  defigns  and  the  work  with  which 
they  are  executed,  there  are  more  or  lefs  foft- 
enings  and  fweetenings  to  be  made.  After 
this  laft  covering,  the  aquafortis  muft  be  again 
poured  over  it  as  before ;  but  for  a  longer  con- 
tinuance; which  muft  be  regulated  by  the 
occafion.  For  neither  at  this  laft  time,  nor 
after  the  covering  the  diftances  and  fweetenings, 
can  any  precife  rule  be  given:  and  the  means 
of  judging  occafionally  can  only  lie  in  expe- 
rience, and  making  repeated  examinations 
during  the  operation,  by  laying  proper  parts 
of  the  plate  bare  in  the  manner  above  advifed, 
to  fee  the  effedts  of  the  aquafortis  from  time 
to  time. 

The  corrofion  having  been  thus  continued 
for  a  furricient  time,  which  in  many  cafes  will 
be  about  an  hour,  the  plate  muft  be  again 
wafhed  with  common  water.  But  it  is  not 
necelTary  to  dry  it  as  before,  even  if  it  was 
intended  to  pour  yet  more  aquafortis  upon  it : 
and  nothing  more  is  required,  than  to  fet  it 
wet  as  it  is  over  the  fire  till  the  mixture  of  oil 
and  tallow  put  upon  it  be  intirely  melted  j 
and  then  wipe  it  thoroughly  clean  with  a  lin- 
nen  cloth,  both  on  the  right  and  wrong  lides, 
till  the  mixture  be  intirely  taken  off  from  every 
part. 


Of  Engraving.  i6r 
Mr.  Cochin  mentions  a  method  ufed  by 
Mr.  Le  Clerc,  for  flooding  the  plate  with  the 
aquafortis^  more  fimple  and  eafy  than  his  own 
we  have  been  giving;  which  is  this.  He  had 
a  tray  or  cheft  of  a  convenient  fize,  of  which 
the  fides  were  about  three  or  four  inches  in 
height,  and  of  very  thin  wood  well  joined  to- 
gether, and  caulked  on  the  outfide  with  rolls 
of  paper.  This  tray  was  painted  with  oil  as 
well  within  as  without,  that  it  might  hold 
the  aquafortis  without  imbibing  any  of  it. 
When  the  corrofion  was  to  be  made,  the 
plate  was  greafed  on  the  under  fide,  and  be- 
ing placed  in  the  bottom  of  this  tray,  the 
aquafortis  was  poured  into  it,  till  it  rofe  to  the 
height  of  a  line  or  two.  The  tray  was  then 
fhaken  with  a  foft  and  gentle  motion,  to 
make  the  aquafortis  pafs  and  repafs  over  the 
plate.  This  was  done  by  taking  the  tray  on 
the  knee ;  or  if  the  plate  wras  large,  by  placing 
it  in  equilibrio  on  a  round  thick  ftick  put 
upon  a  table,  by  either  of  which  means  it 
could  be  raifed  by  a  flight  motion,  firft  at  one 
end  and  then  at  the  other,  to  make  the  aqua- 
fortis flow  over  the  plate  as  often  as  was  de- 
fired.  Or  inftead  of  a  ftick  he  ufed  any  thing 
elfe  that  could  anfwer  the  purpofe.  and  was 
mo.ft  eafily  procured. 

If  the  plate  was  warped,  and  would  not  lie 
flat  on  the  bottom  of  the  tray,  but  fuffered  the 
aquafortis  to  pafs  under  it,  he  fallen ed  it  down 
with  pins  or  fmall  nails  till  it  lay  level.  And 
if  it  was  large,  and  heavy,  he  put  others  to 
Vol.  II.  M  hinder 


162  Of  Engraving. 

hinder  it  from  ftirring  or  gliding  out  of  its 
place:  taking  care  always  to  greafe  well  the 
pins  or  nails  that  were  employed  for  this  pur- 

pofe. 

When  the  plate  was  taken  out  to  wafh  it, 
in  order  that  any  thing  neceffary  might  be  done, 
it  was  held  declining  over  a  fink ,  and  water 
was  poured  gently  over  it  feveral  times.  For 
experience  has  fhewn,  that  being  fuffered  to 
fall  upon  it  from  a  higher  diftance,  as  Mr.  Le 
Bofle  advifed,  was  frequently  injurious  as  it 
often  crackt  the  varnifh,  and  rendered  it  inca- 
pable of  refifting  afterwards  the  aquafortis  for 
any  length  of  time,  without  feparating  from 
it,  before  the  plate  was  fufficiently  corroded. 
The  plate  being  thus  wafhed,  he  let  it  drain 
a  fhort  time;  and  then  having  placed  it  on  a 
table,  a  fheet  of  foul  paper,  or  fome  print  that 
had  mifcarried,  was  fpread  over  it,  and  prefled 
gently  upon  it  with  a  handkerchief.  This 
paper  was  then  lifted  off  carefully,  and  another 
put  in  its  place,  which  intirely  fucked  up  all 
the  water  remaining  on  the  plate,  that  had 
been  left  by  the  firft:  and  after  this  he  held 
the  plate  a  moment  or  two  to  a  flow  fire  to 
take  away  any,  even  the  leaft,  damp  that  might 
be  left  on  it.  In  the  cafe  of  the  foft  varnifh 
and  the  refiners  aquafortis^  Mr.  Cochin  recom- 
mends the  following  method  to  be  perfued, 
for  managing  the  plate,  pouring  on  ths  aqua- 
fortis, and  fpreading  the  defenfative  mixture 
over  the  proper  parts. 


Take 
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Take  foft  fealing-wax,  fuch  as  is  ufed  for 
the  putting  feals  of  office  to  writs,  grants,  &c. 
(whether  it  be  coloured  or  not  is  not  material;) 
and  foften  it  at  a  fire  if  it  be  ufed  in  winter; 
but  in  fummer  it  may  be  made  Efficiently 
foft  and  pliable  by  working  it  with  the  hand. 
Having  thus  prepared  the  wax,  lay  the  plate  on 
a  table,  or  any  other  flat  furface  where  it  may 
be  duly  level :  and  raife  upon  the  edge  of  it, 
where  there  is  nothing  engraved,  a  fmall  bor- 
der of  the  wax,  of  about  an  inch  high,  in  the 
refemblance  of  a  little  wall  or  rampart;  and 
carry  it  round  the  plate,  in  fuch  manner,  that, 
the  aquafortis  being  poured  within,  it  may  be 
detained  upon  the  plate ;  and  prevented  from 
fpreading  or  running  off  at  any  part.  In  winter, 
it  is  proper  to  heat  fome  of  the  wax,  to  apply 
along  the  joints  of  the  plate  and  this  border; 
in  order  to  render  them  more  tight  and  im- 
pervious to  the  aquafortis.  But  let  it  be  re- 
membered, before  this  border  be  put  round 
the  plate,  to  dry  it  well  at  the  fire,  to  prevent 
any  water  being  harboured  betwixt  the  Varnifh 
and  the  copper,  for  the  reafons  above  given; 
which  are  particularly  cogent  with  refpedl  to 
the  foft  varnrfh. 

At  one  of  the  corners  of  th's  border  a  gutter 
is  ufually  made,  which  ferves  for  pouring  com- 
modioufly  the  aquafortis  over  the  plate :  and 
the  fides  of  this  gutter  are  to  be  made  higher 
than  the  reft  of  the  border;  in  order  that  in 
declining  the  plate  to  pour  off  the  aquafortis 
into  the  veffel  deiigned  to  receive  it,  it  may 
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not  run  over  the  border.  There  are  fome 
who  cover  the  fides  of  the  plate  where  the  wax 
is  fixt  with  the  mixture  of  oil  and  tallow,  to 
flop  any  little  holes  through  which  the  aqua- 
fortis might  efcape  under  the  wax.  But  this 
method  is  injudicious;  and  fouls  the  hands 
when  the  wax  is  to  be  handled,  in  order  to 
the  taking  it  off  to  ferve  for  another  time. 
For  which  reafon,  it  is  much  better  to  fix  the 
wax  to  the  copper,  when  it  is  well  foftened  -y 
and  render  it  adhefive  by  the  fire;  and  while 
it  is  yet  dudlile,  to  run  the  finger  along  the 
joint  that  the  wax  makes  with  the  copper: 
by  which  means,  it  may  be  clofed  in  the  moft 
perfeft  manner. 

The  plate  being  thus  bordered,  take  a  due 
quantity  of  the  refiners  aquafortis*  pure  and 
good ;  and  mix  it  with  half  (or  more)  of  its 
quantity  of  common  water.  Or  where  there 
is  aquafortis*  that  has  been  ufed  before,  (which 
may  be  eafily  diftinguifhed  by  its  blue  colour,) 
it  may  be  employed  in  the  place  of  common 
water  for  mixing  with  the  frefh :  in  which  cafe 
allowance  muft  be  made  for  the  ftrength. 

Of  the  aquafortis  thus  prepared,  pour  gen- 
tly then,  through  the  trough  or  gutter  made 
at  the  corner  of  the  border  of  wax  put  round 
the  plate,  as  much  as  will  rife  a  finger's 
breadth  above  the  plate.  Then,  if  all  things 
have  been  rightly  conducted,  it  will  be  feen, 
that  the  aquafortis  will  quickly  exert  its  a&ion 
in  the  hatches  which  have  been  ftrongly  touch- 
ed :  but  thofe  more  weakly  engraved  will  ap- 
pear 


Of  Engraving.  165 
pear  at  firft  clear,  and  of  the  colour  of  the 
copper :  becaufe  it  has  not  foon  any  operation 
on  them,  that  is  very  perceivable  by  the  eye. 

When  it  has  appeared,  that  the  aquafortis 
has  for  fome  time  acted  with  vigour  on  the 
ftrong  touches,  and  that  it  begins  to  take  effect 
on  the  tenderer  parts,  it  fhould  be  fuffered  to 
corrode  only  a  very  little  more :  and  it  may  be 
eafily  examined,  if  the  aquafortis  has  done  its 
office,  by  laying  bare  a  proper  part,  by  a  piece 
of  coal,  in  the  manner  before  mentioned. 
The  aquafortis  fhould  be  then  poured  into  a 
veffel  of  ftone  ware :  and  water  fhould  be  im- 
mediately put  upon  the  plate,  to  take  off  or 
weaken  any  that  may  remain  on  the  plate  in 
the  engraved  parts :  and  then  the  plate  fhould 
be  dried  in  the  way  before  advifed.  The  plate- 
being  again  in  this  ftate,  take  fome  of  the 
mixture  of  the  oil  and  tallow,  defcribed  p.  1 5 1, 
and  cover  the  lights  &c.  as  Mr.  Le  Boffe  has 
advifed  in  works  of  lefs  confequence.  And 
where  difpatch  is  wanted,  it  is  better  to  take, 
fome  of  the  other  compofition  of  wax,  tur- 
pentine, &c.  and  having  melted  it,  to  lay  it 
on  with  the  end  of  the  finger,  or  by  means 
of  a  pencil,  over  the  parts  to  be  covered  ; 
which  may  be  done  without  wafhing;  or  any 
other  preparation  than  pouring  the  aquafortis 
off  the  plate. 

The  proper  places  being  covered  by  either 
of  thefe  methods  or  compofitions,  the  aqua- 
fortis muft  be  again  put  on  it,  and  left  there 
for  the  fpace  of  half  an  hour :  or  a  longer  or 
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fhorter  time,  according  to  its  ftrength,  or  the 
nature  of  the  work:  and  then  it  muft  be  taken 
off  as  before,  and  water  immediately  thrown 
on  the  plate. 

It  is  proper  to  obferve  that,  when  the  aqua- 
fortis is  on  the  plate,  the  feathered  part  of  a 
quill  (hould  be  ufed,  to  cleanfe  away  the  foul- 
nefs  or  verdigrife  that  gathers  in  the  hatches 
when  the  aquafortis  operates  on  them,  and  to 
give  freer  room  to  exercife  its  aftion;  as  alfo 
to  be  able  to  perceive  it,  if  the  varnifh  fhould 
crack;  which  the  ebullition  of  the  aquafortis 
otherwife  hinders  from  being  feen.  This  is 
done  by  moving  the  aquafortis  to  and  fro  on 
the  plate  by  the  feathered  part  of  the  quill, 
and  brufliing  away  the  black  faline  matter, 
where  it  appears  to  be  formed. 

The  fealing-wax  above-mentioned  by  Mr. 
Cochin,  and  of  which  he  has  omitted  to  give 
the  preparation,  being  mod  probably  ignorant 
of  it,  may  be  beft  made  by  the  directions 
given  in  p.  38.  for  the  yellow  kind  of  foft 
wax ;  and  it  may  be  rendered  harder  or  fofter 
in  the  original  compofition,  according  as  the 
fealbn,  or  the  occafion  may  make  expedient, 
bv  diminifliing  or  encreaiing  the  proportion 
of  refin. 

The  practice  of  ufing  the  fame  aquafortis 
over  again  in  the  place  of  water,  is  certainly  a 
bad  one ;  as,  being  replete  with  the  verdigrife 
or  falts  of  the  copper,  it  cannot  fail  to  fill  the 
hatches  much  fooner  with  foulnefs  of  that  kind, 
when  the  frefh  aquafortis  adts  along  with  it, 
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than  when  water  is  ufed.  From  whence  it  is 
evident,  as  this  is  attended  with  the  inconve- 
nience mentioned  by  Mr.  Cochin  of  obftruft- 
ing  the  operation,  and  preventing  the  effeft 
from  being  vifible,  that  it  is  better  to  ufe  water 
only  for  diluting  the  aquafortis. 

The  aquafortis,  formed  by  adding  oil  of  vi- 
triol to  fpirit  of  nitre,  of  which  the  preparation 
is  given  in  p.  147,  and  which  is  much  the 
beft  of  any  of  that  kind  for  engraving,  requires 
to  have  more  than  half  its  weight  of  water 
added ;  as  well  becaufe  it  is  ftronger  of  itfelf 
than  that  which  is  to  be  met  with  in  (hops ; 
as  on  account  of  the  greater  activity  it  receives 
from  the  addition  of  the  oil  of  vitriol. 


SECTION  XVI. 

Of  the  manner  of  ta&ing  the  varnifn 
off  the  plate^  when  the  corrojion  by 
the  aquafortis  is  fnijhed. 

IIJHEN  the  foft  varnifh  is  to  be  taken 
V V  off,  after  the  finishing  the  corrofion, 
the  plate  muft  firft  be  warmed  at  the  fire; 
and  the  border  of  wax  round  it  removed  away. 
Then  it  muft  be  made  hotter  till  the  mixture 
or  compofition,  as  well  as  the  varnifti,  melt, 
when  it  muft  be  well  wiped  with  a  clean  lin- 
nen  cloth,  afterwards  rubbed  heartily  in  erery 
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part  with  oil  of  olives  :  which  being  perform- 
ed, it  is  ready  to  be  retouched  by  the  graver, 
if  there  be  occafioh.* 

The  manner  of  taking  off  the  hard  varnifh, 
according  to  Mr.  Le  BofTe,  is  as  follows. 

Chufe  a  very  foft  coal  of  fallow  wood ;  and, 
without  burning  it,  ftrip  off  the  bark,  and  then 
dipping  it  in  water,  of  which  fome  like  wife 
fhould  be  poured  on  the  plate,  rub  the  var- 
nifh  with  it  ;  but  continually  the  fame  way, 
as  in  polifhing  the  copper  :  which  will  take 
oft  the  varnifli.  Be  particularly  careful,  never- 
thelefs,  to  prevent  any  gravel  from  falling  on 
the  plate  ;  as  alfo  to  obferve,  that  there  be  no 
hard  grains  in  the  coal,  for  either  of  thefe 
would  make  fcratches  on  the  plate,  which 
would  be  very  difficult  to  be  effaced  ;  efpe- 
cially  upon  the  tender  parts  and  fweetenings. 
This  is  a  reafon,  why  the  coal  ufed  for  polifh- 
ing fhould  not  be  applied  to  this  purpofe: 
as  it  would  injure  the  tender  parts,  by  wear- 
ing them  away  in  fome  degree ;  and  the 
coal  which  is  not  burnt  a  fecond  time,  does 
not  take  upon  the  copper,  or  but  in  a  very 
flight  degree. 

When  the  varnifh  is  all  taken  off  from  the 
plate,  the  copper  remains  of  a  difagreeable  co- 
lour, from  the  effect  the  fire  and  water  have 
had  upon  it ;  but  in  order  to  reftore  it  to  its 
ufual  appearance,  ufe  this  method.  Take  of 
the  refiners  aquafortis  ;  and  if  it  be  pure,  put 
two-thirds,  or  more,  of  water  to  it.  Then 
take  a  linnen  rag  dipt  in  the  aquafortis  thus 

lower- 
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lowered  with  water  5  an<J  rub  with  it  all  the 
engraved  parts  of  the  copper  5  by  which  it 
will  be  foon  found  to  become  bright  and  clean, 
and  of  the  common  colour  of  copper. 

Wipe  the  plate  immediately  after  this  with 
another  linnen  rag,  that  is  dry  and  clean,  till 
not  the  leaft  of  the  aquafortis  and  water  re- 
main on  it :  and  pour  upon  it  afterwards  a  lit- 
tle olive  oil ;  and  with  a  fmall  piece  of  old 
hat,  or  other  fuch  thing,  rub  the  oil  ftrongly 
over  every  part  of  it.  After  this  clean  the 
plate  with  a  linnen  cloth  ;  being  cautious  not 
to  employ  the  rag  for  that  purpofe,  which 
had  been  before  ufed  to  wipe  off  the  refiners 
aquafortis. 

It  may  then  be  feen  fairly,  whether  there 
be  occafion  or  not  to  retouch  the  plate  with 
the  graver  as  it  frequently  happens  there 
is  a  neceffity  for  doing;  efpecially  in  the 
places  which  ought  to  be  very  brown.  For  it 
is  eafily  conceivable,  that  when  there  is  many 
hatches  one  upon  another,  there  fcarcely  re- 
mains any  varnifh  betwixt  them ;  and,  con- 
fequently,  it  often  happens,  that  the  aquafortis 
takes  away  what  little  fubftance  there  is ;  and, 
by  corroding  under  it,  reduces  the  whole  to 
a  pafte  or  fhell.  If,  however,  it  (hould  at  any 
time  be  found,  that  this  accident  had  occurred 
in  corroding  with  the  aquafortis  the  place, 
which  is  flawed,  fhould  be  immediately  co- 
vered with  the  mixture  of  oil  and  tallow,  or 
wax  and  turpentine.  It  is  much  more  eafy, 
when  this  is  done,  to  repair  the  defective 
I  part 
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part  with  the  graver,  than  when  the  aqua- 
fortis has  made  a  hollow,  that  in  printing 
at  firft  produces  a  black  fpot,  and  after  fome 
few  impreffions  a  white  one :  becaufe  the 
printing  ink  will  not  any  longer  flick  to  it. 
If  the  injured  part  be  thus  covered  in  good 
time,  nothing  more  remains  neceffary  than 
to  repair,  with  the  graver,  the  ftrokes  and 
hatches,  to  ftrengthen  them  by  the  method 
taught  in  the  firft  chapter,  where  the  manner 
of  engraving  with  the  tool  is  treated  of. 


SECTION  XVII. 

Of  the  method  of  reingraving,  by 
means  of  aquafortis,  what  may 
have  been  at  firji  forgotten,  or 
may  be  dejired  to  be  added,  after 
the  plate  has  undergone  the  opera- 
tion of  the  aquafortis. 

IT  frequently  happens,  that  fomething  has 
been  defigned  in  the  engraving  on  the 
varnilh,  that  does  not  afterwards  give  fatisfac- 
tion,  and  has  therefore  been  covered  with  the 
mixture  of  oil  and  tallow  during  the  corro- 
fton,  in  order  that  the  aquafortis  may  have  no 
effe£t  upon  it ;  or  even  after  the  finifhing  the 
work  as  firft  defigned,  it  may  be  defired  to 
add  fome  additional  part,  as  in  the  inftance 

of 
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of  draperies,  and  on  many  other  occafions 
that  occur.  In  any  fuch  cafe,  the  plate 
muft  be  rubbed  well  with  olive  oil  on  the 
engraved  places,  that  the  printing  ink,  or 
foulnefs  of  whatever  kind,  which  may  be 
in  any  of  the  hatches,  may  be  taken  out ; 
and  then  the  whole  muft  be  freed  from  the 
greafinefs  of  the  oil,  by  the  crumb  of  ftale 
bread,  till  not  the  leaft,  either  of  greafinefs 
or  dirt,  may  remain  on  the  furface,  or  in  the 
hatches. 

Heat  then  the  plate  over  a  charcoal  fire  j 
and,  having  put  the  foft  varnifti  upon  it, 
fpread  it  with  the  ball  of  tafifety  filled  with 
cotton,  as  has  been  above  directed.  The 
greateft  object  of  care  in  fo  doing  is,  that  the 
hatches,  which  are  intended  to  remain,  may 
be  filled  with  varnifli.  This  being  done, 
blacken  the  varnifh  in  the  manner  above  de- 
fcribed  $  and  then  engrave  whatever  omiflion 
or  addition  may  be  judged  proper.  Corrode 
then  the  plate  the  fame  way  as  before  ;  taking 
care,  before  the  aquafortis  be  put  on,  to 
cover  what  may  be  neceflary  with  the  mixture 
of  oil  and  tallow,  in  the  manner  directed  for 
the  former  corrofion,  as,  likewife,  all  the  firft 
engraving.  This  is  very  neceflary,  for  fear  the 
varnifli  might  not  fecure  every  part  from  the 
aquafortis^  and  that  the  whole  may  be 
rendered  more  fafe  by  this  means.  As,  if 
there  fhould  be  any  hatches,  that  might 
happen  to  be  neither  covered  with  the  var- 
jiifh  nor  mixture,  the  aquafortis  would  cer- 
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tainly  get  into  them,  and  fpoil  the  plate. 
Having  finifhed  the  corrofion,  the  varnifh 
mud  be  taken  off  the  plate,  by  means  of 
heat,  in  the  manner  before  directed  in  the 
cafe  of  the  foft  kind. 


CHAP,  V. 

Of  fcraping  mezzotintoes,  and  the 
applying  that  art  to  the  produc- 
tion of  coloured  prints  refembling 
pi&ures. 


SECTION  I. 

Of  the  general  nature  of  fcraping 
mezzotintoes. 

TH  E  fcraping  mezzotintoes  is  a  kind  of 
engraving,  which  is  executed  by  cover- 
ing the  furface  of  a  copper  plate  with  lines, 
funk  in  it  clofe  to  each  other,  in  different 
directions ;  fo  that  it  would,  if  ufed  for  print- 
ing in  this  ftate,  give  a  black  impreffion,  or 
ground,  from  the  whole :  and  then  taking 
away  or  diminifhing  the  effedt  of  the  ground, 
by  fcraping  or  burnifhing,  according  to  the 
neceffary  expreffion  of  any  given  defign,  fuch 
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parts  of  thefe  lines  as  brings  the  plate  to  the 
fame  condition,  as  if  lines  had  been  originally 
cut,  correfpondently  to  the  manner  of  other 
engravings,  in  thofe  places  where  they  were 
wanted  to  exprefs  the  fhades  or  darker  parts 
of  the  defign. 

This  appears,  therefore,  in  one  view,  to 
be  an  oppofite  kind  of  engraving  to  the 
others.  As,  in  them,  the  fhades  and  darker 
parts  are  formed  by  the  deftroying  part  of 
the  lights,  of  which  the  whole  ground  muft 
be  confidered  as  at  firft  confiding :  where- 
as in  this,  the  ground  being  originally  all 
fhade,  the  lights  are  produced  by  deftroying 
parts  of  it.  As  it  is  much  eafier  to  fcrape  or 
burnifh  away  parts  of  a  dark  ground  corre- 
fpondently with  the  outline  of  any  defiga 
fketched  upon  it,  than  to  form  fhades  upon 
a  light  ground,  by  an  infinite  number  of 
hatches,  ftrokes  and  points,  which  muft  all 
terminate  with  exadtnefs  on  the  outline,  as 
well  as  differ  in  their  force  and  manner,  the 
method  of  fcraping  in  mezzotinto  confe- 
quently  becomes  much  more  eafy  and  expe- 
ditious, than  any  other  method  of  engraving. 
For  which  reafon  it  is  of  courfe  much  better 
accommodated  to  painters,  or  others,  who  are 
matters  of  defign,  and  defirous  to  engrave 
prints  without  the  long  application  to  attain 
the  talent,  and  the  labour  and  trouble  after- 
wards required  to  exercife  it,  that  attend  the 
other  methods.  The  forming  the  ground  of 
the  plate,  which  is  part  of  the  neceflary  work, 

is 
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is  indeed  laborious  and  tedious.  But  it  may 
be  thrown  upon  thofe  who  are  ufed  to  fuch 
mechanical  employments ;  as  it  requires  little 
fkill  or  judgment,  unlefs  what  may  be  acquir- 
ed by  a  fmall  (hare  of  practice :  being  a  matter 
only  of  care  and  application ;  and  therefore 
no  proper  part  of  the  bufmefs  of  the  artift, 
who  is  to  fcrape  the  defign  on  the  plate. 
There  is  moreover  no  doubt,  but  that  the 
ground  of  mezzotintoes  may  be  made  by  pro- 
per machines  with  much  greater  eafe  and 
accuracy,  than  by  the  hand,  as  at  prefent. 
The  invention  of  a  machine  for  this  purpofe 
would  be  a  very  high  improvement  of  this 
art;  and  probably  afford  both  honour  and 
profit  to  the  perfon  who  (hould  bring  it  to 
perfection.  Not  only  the  facility  of  the  work, 
but  the  effect  of  it  when  finely  executed,  are 
great  recommendations  to  this  kind  of  engrav- 
ing; as  the  extreme  foftnefs  of  the  teints, 
along  with  a  great  force  of  relief,  renders  the 
prints,  done  this  way,  that  are  perfect,  more 
generally  pleafing,  than  thofe  engraved  in  any 
other  manner ;  which  the  great  number  of 
portraits  lately  done  evinces. 

It  is,  however,  only  with  regard  to  fome 
kind  of  fubjects,  that  this  fpecies  of  engraving 
has  this  merit:  portraiture  is  the  great  object 
of  its  excellence;  and  fome  landfkips  have 
been  done  that  are  not  contemptible.  Horfes 
alfo  have  been  attempted  with  fuccefs ;  and 
fome  defigns  of  hiftory  properly  adapted  may 
be  brought  within  its  reach.    But  where  any 
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thing  befides  the  portraits  of  men,  and  other 
animals,  come  in  queftion,  there  mull  be  a 
peculiar  accommodation  of  the  fubjedt :  as  its 
powers,  with  refpedt  to  variety  of  expreffion, 
are  much  lefs  extenfive  than  thofe  of  etching ; 
and  confequently  fall  far  fliort  of  thofe  of  the 
graver.  The  principles,  on  which  the  fitnefs 
or  unfitnefs  of  fubjeds  for  this  kind  of  en- 
graving are  founded,  are  of  two  kinds  ;  the 
one  refpedting  the  proportion  of  light  and 
fhade ;  the  other  the  nature  of  the  defign 
with  regard  to  the  outline.  Such  pieces  & 
contain  large  and  clear  maffes  of  light,  do 
not  fucceed  at  all;  but  where,  on  the  con- 
trary, there  is  a  large  proportion  of  very  dark 
parts,  as  in  the  reprefentations  of  night  fcenes, 
or  a  large  proportion  of  brown  fhades,  as  in 
the  pictures  of  Rembrant,  Benedette,  and 
Teniers  in  fome  inftances,  the  beft  efteft  is 
produced ;  and  with  the  leaft  labour.  Such 
pieces,  likewife,  as  are  of  a  Ampler  compo- 
fition,  and  do  not  require  great  force  and  va- 
riety of  exprefiion,  as  paffion  and  character, 
are  fuitable.  But  where  great  fpirit  and  free- 
dom are  required  to  give  merit,  this  manner 
of  engraving  fails ;  as  it  does  not  admit  of 
thofe  (harp  and  delicate  ftrokes  and  touches, 
which  are  the  means  of  that  expreffion. 
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SECTION  ft 

Of  the  inftrurnents  ufed  in  /craping 
mezzotintoes^  and  preparing  the 
ground. 

TH  E  inftrurnents  employed  in  fcraping 
mezzotintoes,  and  the  preparation  of 
the  plate,  are  cradles  of  two  fizes,  the  one 
for  making,  and  the  other  for  repairing  the 
ground ;  fcrapers  ;  and  burnijhers. 

The  cradle  is  a  tool  formed  of  fteel,  re- 
fembling,  in  its  general  fhape,  a  chizzel  with 
one  floping  fide ;  upon  which  are  cut  hollow 
lines,  very  clofe  to  each  other,  but  at  diftan- 
ces  as  exactly  equal  as  poffible.  The  part  of 
this  inftrument,  which  is  to  a£t  on  the  cop- 
per, is  made  of  a  circular  form ;  in  order 
that  it  may  be  moved  on  the  copper  without 
catching;  and  the  corners  are  alfo  confider- 
ably  rounded  ;  otherwife  they  would  mark 
more  ftrongly  than  in  the  middle  and  make 
fome  fpots,  or  places,  more  black  than  the 
reft.  When  this  inftrument  is  thus  formed, 
it  is  tempered  in  the  manner  praftifed  by 
thofe  who  prepare  other  edged  tools,  where 
great  hardnefs  is  required  (for  which  a  me- 
thod is  before  laid  down  in  treating  of  the  in- 
ftrurnents for  engraving,  p.  54.)  This  being 
done,  it  muft  be  fharpened  on  the  whetftone  -y 

when 
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when  particular  regard  muft  be  had  to  the 
proper  rounding  of  the  corners,  if  it  be  not 
done  before.  No  lines  are  cut  on  the  flat 
fide ;  but  the  extremity  of  it  being  whetted 
to  a  very  fmall  flope,  gives  a  very  fharp  edge 
to  the  little  teeth  formed  by  the  hatches,  or 
lines,  on  the  other  fide. 

The  lefler  cradle  for  repairing  the  ground, 
where  any  part  having  mifcarried,  there  is 
occafion  to  reftore  it,  is  the  fame  with  the 
other,  but  lefs :  and,  indeed,  there  mould  be 
fome  of  feveral  fizes,  as  the  fpots  of  the 
ground  to  be  repaired  may  vary  greatly  on 
different  occafions. 

The  fcrapers  are  formed  much  in  the  man- 
ner of  a  knife :  except  that  the  edge  is  ftraight 
till  near  the  point ;  and  there  flopes  off.  at  an 
angle  from  both  fides:  the  lines  of  which 
flopes  meeting,  form  another  angle  of  the 
print :  but  the  flope  on  one  fide,  is  made 
longer  than  that  of  the  other. 

The  graving  tool  is  a  fteel  inftrument  form- 
ed like  a  fquare  pyramid  ending  in  a  fliarp 
point. 

The  burnimers  are  the  fame  as  are  ufed  in 
the  other  kinds  of  engraving,  but  lefs ;  in  order 
that  they  may  efface  more  effectually,  what- 
ever may  require  it ;  and  that  they  may  make 
ftraight  ftrokes  of  light,  without  touching  what 
may  lie  contiguous  on  either  fide. 

The  graving  tools  and  burnifliers  are  fre- 
quently made  in  one  piece :  the  one  being  at 
one  end  ;  and  the  other  at  the  oppofite. 
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SECTION  III. 

Of  the  manner  of  forming  the  ground 
on  the  plate,  in  order  to  the  fcr  ap- 
ing in  mezzotinto. 

THE  plate  muft  be  prepared  and  po- 
lifhed,  according  to  the  manner  be- 
fore directed  for  other  engravings,  p.  49 ;  and 
afterwards  divided  equally,  by  lines  parallel 
to  each  other,  and  traced  out  with  chalk 
that  is  very  foft,  for  fear  it  fcratch  the  plate. 
The  diftance  of  thefe  lines  from  each  other 
fliould  be  about  a  third  of  the  length  of  the 
face  of  the  cradle  which  is  to  be  ufed  ;  as  not 
more  than  that  proportion  of  the  inftrument, 
From  its  form,  and  the  rounding  of  the  cor- 
ners, will  take  at  the  fame  time  upon  the 
copper  :  and  thefe  lines  fhould  be  marked  by 
capital  letters  or  ftrokes  of  the  chalk.  The 
cradle  is  to  be  then  placed  exaftly  betwixt  the 
two  firft  lines;  and  paffed  forwards  in  the 
fame  direction  ;  being  kept  as  fteady  as  poffi- 
ble,  and  born  upon  with  a  moderate  force. 
The  fame  muft  be  repeated  with  refpedl  to 
all  the  reft  of  the  lines;  till  the  inftrument 
has  been  thus  paffed  over  the  whole  furface  of 
the  plate.  Other  lines  muft  be  then  drawn 
from  the  extremities  of  the  other  two  fides, 
in  the  fame  manner  :  which,  interfering  the 

firft 
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firft  at  right  angles,  will,  confequently,  toge- 
ther with  them,  form  fquards :  and  the  fame 
operation  mud  be  repeated  with  the  cradle, 
as  in  the  cafe  of  the  firft.  New  lines  mu ft 
then  be  drawn  diagonally,  or  comerwife,  on 
the  plate  and  the  cradle  pafled  betwixt  them 
as  before :  and  when  the  firft  diagonal  opera- 
tion is  performed,  the  lines  muft  be  croft  at 
right  angles  as  the  former;  and  the  cradles 
pafled  betwixt  them  in  the  fame  manner. 

The  plate  having  undergone  the  adtion  of 
the  cradle,  according  to  the  difpofition  of  this 
firft  order  of  lines ;  a  fecond  fet  muft  be 
formed,  having  the  fame  diftances  from  each 
other  as  the  firft.  But  they  muft  be  fo  placed, 
as  to  divide  thofe  already  made  into  fpaces 
one-third  lefs  than  their  whole  extent ;  that 
is  to  fay,  every  one  after  the  firft  on  each 
fide,  will  take  in  one-third  of  that  before  it : 
as  for  example,  beginning  at  A,  of  which 
the  firft  third  muft  be  left  out,  a  third  of 
B  will  be  confequently  taken  in ;  and  fo  of 
"the  reft.  Thefe  lines  of  the  fecond  order 
may  be  either  marked  with  fmall  letters,  or 
lefler  ftrokes,  to  diftinguifh  them  from  the 
firft :  and  the  fame  treatment  of  the  plate, 
with  refpeft  to  them,  muft  be  repeated,  as 
was  praftifed  for  the  others :  and  this  muft 
be  underftood  to  extend,  as  well  to  the  di- 
agonal lines,  as  thofe  parallel  to  the  fides 
of  the  plate. 

When  this  fecond  operation  is  finifhed, 
a  third  order  of  lines  muft  be  made :  the 
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iirft  of  which,  fuppofe  in  A  for  example, 
mull  omit  two-thirds  of  it;  and,  confe- 
quently,  take  in  two-thirds  of  B;  and  fo 
of  the  reft.  By  which  means  the  original 
fpaces  will  be  exa&ly  divided  into  equal 
thirds :  and  the  cradle  muft  be  again  em- 
ployed betwixt  thefe  lines,  as  before,  in  the 
cafe  of  the  others. 

When  the  whole  of  this  operation  is  fi- 
nilhed,  it  is  called  one  turn  :  but  in  order 
to  produce  a  very  dark  and  uniform  ground, 
the  plate  muft  undergo  the  repetition  of  all 
thefe  feveral  operations,  for  about  twenty 
times;  beginning  to  pafs  the  cradle  again 
betwixt  the  firft  lines,  and  proceeding  in  the 
fame  manner  through  all  the  reft.  But  it 
may  not  be  impertinent  to  repeat  the  cau- 
tion, that  the  cradle  (hould  not  be  too  hardly 
born  upon ;  and  that  it  ftiould  be  paffed  crofs 
the  plate  with  one  motion  only ;  without 
Hopping  or  varying  the  aftion,  for  fear  of 
making  fpots  or  inequalities  in  the  black  of 
the  ground;  and  that  the  grain  may  have 
the  foft  and  velvet-like  look,  in  every  part ;  on 
which  indeed  depends  the  beauty  of  this  kind 
of  engraving. 

This  uniformity  of  the  ground  is,  therefore, 
of  fo  much  confequence,  that  it  fhould  be 
examined,  and  even  tried  with  the  greateft 
care,  before  the  fcraping  be  begun.  Since, 
if  it  prove  bad,  there  is  no  remedy;  but 
the  labour  already  beftowed  on  the  work, 
when  it  fliall  be  difcovered  to  be  fo,  muft 
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be  given  up,  which  is  generally  the  beft 
compromife :  for  otherwife,  with  great  pains 
and  embarraffment,  a  defective  work  will  at 
laft  be  produced,  even  though  by  the  hands 
of  the  mod  fldlful. 


SECTION  IV. 

Of  the  manner  of  fcraping  in  mez- 
zotinto. 

WHEN  the  plate  is  prepared  with  a 
proper  ground,  the  iketch  muft  be 
calked  on  it,  by  rubbing  the  paper  on  the 
backfide  with  chalk.  But  as  this  kind  of 
white  is  very  apt  to  come  off,  and,  confe- 
quently,  the  tracing  made  with  it  to  be  de- 
faced, it  is  proper  to  overtrace  it  afterwards 
with  black  lead;  or  what  is  better,  Indian 
ink :  for  common  ink  is  improper,  as  it  re- 
mains in  the  grain,  and  is  not  to  be  got  out 
without  a  great  deal  of  trouble. 

The  fcraping  is  then  performed  by  paring  or 
cutting  away  the  grain  of  the  ground  in  vari- 
ous degrees ;  fo  that  none  of  it  is  left  in  its 
original  ftate,  except  in  the  touches  of  the 
ftrongeft  (hade.  The  general  manner  of  pro- 
ceeding is  the  fame  as  in  drawing  with  whita 
upon  black  paper.  The  maffes  of  light  are 
firft  begun  with  j  and  thofe  parts,  which  go 
off  into  light  in  their  upper  part,  but  are 
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brown  below.  The  refleftions  are  then  gra- 
dually entered  upon ;  after  which  the  plate 
is  blackened  with  a  printer's  blacking  ball 
made  of  felt,  to  fee  the  effed:;  and  then 
the  work  is  proceeded  with  \  obferving  always 
to  begin  every  part  in  the  places  where  the 
li  hts  are  to  be.  But  the  greateft 
fhould  be  taken  not  to  pare  away 
the  grain  too  faft,  in  hopes  of  having  fooner 
finifhed ;  for  it  is  not  eafy  to  replace  it, 
when  it  is  once  taken  away  ->  efpecially  in 
the  lights;  and  there  ought  always  to  re- 
main, every  where,  a  flight  caft  of  it ;  ex- 
cept on  Qiining  parts.  As  it  will,  neverthe- 
less, happen,  after  all  poflible  attention,  that 
the  grain  will  be  taken  olr  more  than  is 
proper  in  fome  places,  the  little  cradles  of 
different  fizes,  fpoken  of  in  defcribing  ths 
inftruments,  are  then  called  in  aid  to  re- 
ftore  it. 


SECTION  V. 

Of  the  application  of  the  art  of  fcr ap- 
ing mezzotintoes  to  the  printing  with 
a  variety  of  colours  \  in  order  to  pro- 
duce the  refemblance  of  paintings. 

THE  art  of  printing  fuch  a  variety  of 
teints,  as  may  compofe  a  painting  with- 
out multiplying  the  plates  to  a  proportionable 

number, 
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number,  was  eftabliflhed  by  Mr.  Le  Blon  upon 
this  principle,  That  there  are  three  primitive 
colours,  of  which  all  the  reft  may  be  com- 
pofed,  by  mixing  them  in  various  proportions : 
— that  any  two  of  thefe  colours  being  mixed 
together,  preferve  their  original  power  j  and 
only  produce  a  third  colour,  fuch  as  their 
compound  muft  necefTarily  give;  but  if  franf- 
parent  colours  be  mixed,  and  the  three  pri- 
mitive kinds  compounded  together,  they  de- 
ftroy  each  other;  and  produce  black,  or  a 
tendency  to  it,  in  proportion  to  the  equality 
and  inequality  of  the  mixture : — and  that  if, 
therefore,  thefe  three  colours  be  laid  either 
feparately,  or  upon  each  other,  by  three  plates, 
engraved  correfpondently  on  thefe  principles 
to  the  colouring  of  the  delign,  the  whole 
variety  of  teints  neceffary  may  be  pro- 
duced. 

The  requifites,  therefore,  to  the  execution 
of  any  defign  in  this  method  of  printing,  are 
as  follow. 

Firft,  to  fettle  a  plan  of  the  colouring  of 
the  painting  to  be  imitated  -3  (hewing,  where 
the  prefence  of  each  of  the  three  fimple 
colours  is  necelTary,  either  in  its  pure  itate, 
or  combined  with  fome  other,  to  produce 
the  effedt  required ;  and  to  reduce  this  plan 
to  a  painted  fketch  of  each,  in  which  not 
only  the  proper  outlines,  but  the  degree  of 
ftrength,  fhould  be  expreffed. 

2dly,  To  engrave  three  plates  correfpon- 
dently to  this  plan  ;  which  may  print  each 
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of  the  colours  exaftly  in  the  places  where, 

and  proportion  in  which,  they  are  wanted. 

3dly,  To  find  three  tranfparent  fubftances 
proper  for  printing  with  thefe  three  primitive 
colours. 

The  firft  of  thefe  requifites  is  the  moft 
difficult  to  be  performed  ;  as  it  requires  a 
thorough  comprehenfion  of  the  nature  of 
colours  in  this  view;  as  well  as  fome  ex- 
perimental fkill  and  judgment  to  fettle  the 
neceffary  fyftem,  both  of  the  fimple  and 
combined  effe&s,  in  order  to  produce  the 
due  combination  with  harmony  and  proper 
keeping.  The  fecond  is  not  fo  difficult  as 
the  firft ;  if  that  be  well  executed  ;  and  re- 
quires more  of  care  and  labour,  than  of 
Ikill  and  judgment :  but  particular  regard 
fhould  be  had,  that  the  plates  be  exa&ly 
alike  in  dimenfions  and  form;  for  the  leaft 
irregularity  or  difproportion  renders  the  whole 
attempt  abortive. 

The  third  can  never  be  completed,  but 
in  an  imperfedt  degree  ;  as  we  have  not  any 
fuch  fubftances  in  the  Materia  pidloria,  as 
correfpond  fully  with  what  is  here  wanted : 
which  is  to  have  three  pigments  perfedtly 
tranfparent,  pure  or  bright,  and  agreeing  in 
their  tone  or  force  of  colour,  A  blue  we 
have,  in  the  Pruffian  blue ;  when  it  is  very 
good  in  its  kind,  that  is  not  very  exceptio- 
nable: and  lake  of  the  beft  fort  (could  it 
be  procured)  would  afford  a  red;  which, 
though  not  fo  near  the  proper  ftandard  as 
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the  beft  Pruffian  blue,  might  ftill  well  enough 
ferve ;  but  for  yellow,  brown  pink,  which  is 
the  only  tranfparent  pigment  deep  enough 
for  this  purpofe,  has  never  been  hitherto  pro- 
duced, fo  as  to  correfpond  either  for  ftrength 
of  colour  or  brightnefs  with  either  fine  lake 
or  Pruffian  blue:  and  this  muft  therefore 
be  confidered  as  an  hitherto  unobtained  re- 
quifite  for  carrying  on  this  art  to  the  firft 
degree  of  perfection.  Thefe  three  muft,  how- 
ever, be  the  pigments  employed:  and  the 
Pruffian  blue  muft  be  light  in  the  pigment ; 
otherwife  it  will  greatly  overpower  both  the 
others ;  but  it  fhould  be  as  bright  as  poffi- 
ble,  to  which  quality,  deepnefs  or  ftrength 
of  colour  fhould  be  added  likewife  in  the 
choice  of  the  others  for  this  purpofe. 

The  method  of  engraving  plates  by  fcrap- 
ing  in  mezzotinto  had  rendered  this  art  of 
imitating  painting  more  ealily  practicable,  as 
far  as  regards  the  excution,  with  refpect  to 
the  printing.  For  the  feveral  plates,  that 
are  neceffary  to  be  engraved  correfpondently 
to  each  other,  are  much  fooner  done  in  this 
way,  than  they  could  be  in  any  other :  and 
the  particular  manner  Mr.  Le  Blon  ufed  in 
preparing  them,  was  as  follows. 

The  three  plates  of  copper  were  firft  well 
fitted,  with  refpecl:  to  fize  and  figure,  to 
each  other,  and  grounded  in  the  fame  manner 
as  thofe  defigned  for  mezzotinto  prints :  and 
the  exact  place  and  boundary  of  each  of 
the  three  primitive  colours,  conformably  to 
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the  defign,  were,  as  above  mentioned,  fketched 
out  on  three  papers  anfwering  in  dimenfions 
to  the  plate.  Thefe  iketches  were  then 
calked  on  the  plates :  and  all  the  parts  of 
each  plate,  that  were  not  to  convey  the  co- 
lour to  which  it  was  appropriated  to  the 
print,  were  entirely  fcraped  away,  as  in  form- 
ing the  lights  of  mezzotinto  prints.  The 
parts,  that  were  to  convey  the  colour,  were 
then  worked  upon ;  and  where  the  mod 
light  or  diluted  teints  of  the  colour  were 
to  be,  the  grain  of  the  ground  was  pro- 
portionably  taken  off ;  but  where  the  full 
colour  was  required,  it  was  left  intire.  In 
this  regard  was  had,  not  only  to  the  effedts 
of  the  colour  in  its  fimple  ftate,  but  to  its 
combined  operation,  either  in  producing 
orange-colour,  green,  or  purple,  by  its  ad- 
mixture with  one  alone ;  and  likewife  to  its 
forming  brown,  grey,  and  fhades  of  different 
degree,  by  its  co-operation  with  both  the  others. 
But  though  the  greateft  part  of  the  engraving 
was  performed  in  the  mezzotinto  manner,  yet 
the  graver  was  employed  occafionally,  for 
ftrengthening  the  fhades ;  and  for  corredling 
the  outline,  where  it  required  great  accuracy 
and  fteadinefs.  It  was  found  neceffary  fome- 
times  to  have  two  feparate  plates  for  printing 
the  fame  colour,  in  order  to  produce  a  ftronger 
effed :  but  the  fecond  plate,  which  was 
ufed  to  print  upon  the  firft,  was  intended 
only  to  glaze  and  foften  the  colours  in  parti- 
cular parts  that  might  require  it.  With  refpedt 
i  to 
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to  the  black  and  brown  teints,  which  could 
not  be  fo  conveniently  produced,  in  a  due  de- 
gree, by  the  mixture  of  the  colours,  umber 
and  black  were  likewife  ufed. 

The  explanation  of  the  manner  of  printing 
with  thefe  plates,  will  be  referved  till  the  me- 
thod of  printing  in  general  with  copper  plates 
is  treated  of.  But  with  refpedt  to  the  order, 
in  which  the  plates  are  to  be  applied,  it  may 
not  be  improper  to  obferve  here,  that  the  co- 
lour which  is  leaffc  apparent  in  the  pi&ure 
fhould  be  laid  on  firft  that  which  is  betwixt 
the  moft  and  leaft  apparent  next ;  and  that 
which  predominates  laft  >  except  where  there 
may  be  occafion  for  two  plates,  for  the  fame  co- 
lour ;  as  was  before  mentioned ;  or  where  there 
is  any  required  for  adding  browns,  and  {hades. 

Mr.  Le  Blon  applied  this  art  to  portraits,  and 
fhewed,  by  the  fpecimens  he  produced,  the 
poffibility  of  its  being  brought,  by  farther  im- 
provements, to  afford  imitations  of  painting, 
which  might  have  fome  value.  It  is  never- 
thelefs  much  better  adapted  to  the  Ampler 
fubjeits,  where  there  are  fewer  intermixtures 
of  colours  $  and  where  the  accuracy  of  the  re- 
flections, and  demi-teints,  are  not  fo  eflentially 
neceffary  to  the  truth  of  the  defign,  from 
the  greater  latitude  of  form,  and  difpofitioa 
of  the  colour,  as  in  plants,  anatomical  figures, 
and  fome  fubjedts  of  architecture.  But  per- 
haps plates  engraved,  or  rather  finifhed,  with 
the  tool,  particularly  with  refpedt  to  the  out- 
line, would  be  better  accommodated  in  fome 
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of  thcfe  cafes,  than  thofe  prepared  only  by 
fcraping.  In  relation  to  plants,  it  were  much 
to  be  wifhed  this  method  were  cultivated; 
as  they  might  with  the  fame,  or  lefs  expence, 
be  better  depifted  in  this  manner,  than  by 
the  wafliing  prints,  as  is  now  fo  much  the 
pra&ice.  Two  fets  of  coloured  reprefenta- 
tions,  ond  of  the  fyftem  of  medicinal  plants, 
and  the  other  of  the  indigenous,  done  in 
fmall,  fo  that  by  putting  a  number  in  a 
plate,  the  price  may  be  rendered  moderate, 
are  much  wanted  for  common  ufe :  and 
might  be  eafily  done  in  this  way;  as  the 
neatnefs  of  the  execution  would  not  be  fo 
material,  as  the  juftnefs  and  accuracy  of  the 
defign,  fo  far  as  relates  to  the  botanical  truth 
and  propriety.  It  is  to  be  feared,  however, 
that  as  this  art  has  been  totally  neglefted, 
as  to  any  attempts  that  have  had  the  pro- 
bability of  being  effectual,  ever  lince  the 
death  of  Mr.  Le  Blon^  it  will  remain  fo  ftill ; 
unlefs  revived  by  the  patronage  of  fome  great 
perfon  or  fociety  ;  who  may  conveniently  bear 
that  expence,  which  artifts  on  their  own  ac- 
count, whether  with  refpedt  to  their  time 
or  money,  cannot  prudently  engage  in. 

Mr.  Cochin  remarks,  at  the  end  of  an 
account  he  has  given  of  Mr.  Le  Blon's  man- 
ner, that  though  this  ingenious  artift  con- 
fined his  method  principally  to  the  ufe  of 
three  colours;  yet  fhould  this  invention  be 
again  taken  up  and  cultivated,  there  would 
be  more  probability  of  fuccefs  in  uling  a 

greater 
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greater  variety  :  and  that  feveral  different 
kinds  might  be  printed  by  one  plate  5  pro- 
vided they  were  laid  on  in  their  refpeftively 
proper  places,  by  printing  baHs  which  (hould 
be  ufed  for  that  colour  only.  His  hint  might 
be  however  very  greatly  improved,  by  the 
further  affiftance  of  ftencils  accommodated  to 
the  plates,  for  the  laying  on  the  colours  in 
the  proper  parts. 

What  he  obferves  would  be  more  par- 
ticularly true  with  refpeft  to  pictures  of 
plants.  For,  in  that  cafe,  not  being  con- 
fined to  tranfparent  pigments,  which  have 
not ■  force  enough  for  the  vivid  colours  of 
flowers,  vermilion,  King's  yellow,  and  others 
of  a  flrong  body,  might  be  ufed :  and  with 
much  lefs  pains  than  by  working  on  Mr. 
Le  Blon's  principle  ;  where  the  ftudy  re- 
quired in  making  the  plan  of  colouring,  and 
the  care  and  nicety  demanded  in  the  exe- 
cution of  it,  more  than  countervail  the  trou- 
ble or  expence  of  an  additional  plate  or  two. 


CHAP, 
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CHAP.  VI. 

Of  the  method  of  printing  copper 
plates. 


SECTION  I. 

Of  the  injlruments  necejfary  Jor  print- 
ing copper  plates. 

THE  inftruments  and  utcnfils  employed 
in  printing  copper  plates  are,  a  rolling 
prefs  with  all  its  appurtenances;  a  printing  ball 
for  fpreading  the  ink  on  the  plate  ;  a  lefler  ball 
for  cleaning  the  plate  after  the  impreffion  is 
over ;  a  pot  with  a  cover  for  boiling  the  ink ; 
an  ink  veffel  for  containing  it  during  the  time 
of  printing ;  a  fire  pan  and  grate  for  heating  the 
plates;  blankets  for  laying  over  and  under  the 
{dates  on  the  table  of  the  prefs ;  a  piece  of 
broad  cloth,  for  laying  over  the  plate ;  and  a 
knife  for  cleaning  the  printing  ball. 

The  rolling  prefs  is  the  principal,  and  indeed 
the  only  very  important  machine  or  inftruf 
ment  employed  in  printing  copper  plates.  But 
as  the  giving  a  detail  defcription  of  it,  fuch  as 
would  be  fufficient  to  enable  a  workman  to 
fabricate  one,  would  take  a  confiderable  room 
in  this  volume,  without  any  equivalent  advan- 
tage, 
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tage,  I  {hall  wave  it :  having  nothing  to  offer 
with  refpedt  to  the  improvement  of  the  con- 
llru&ion :  and  the  common  kind  being  at 
prefent  to  be  procured  of  thofe  whofe  proper 
bufinefs  it  is  to  make  them. 

The  printing  ball  is  only  a  piece  of  white 
linnen  formed  into  a  ball  by  rolling  it  together 
as  for  a  bandage;  but  much  more  tightly,  for 
the  harder  it  is  the  better.  It  fhould  be  formed 
into  a  conical  fhape,  like  the  figure  of  a  painter's 
muller  for  grinding  colours:  and  then  ren- 
dered compad:  and  fecure  from  unfolding,  bf 
means  of  ftrong  thread  feveral  times  doubled  $ 
and  paffed  through  it  in  many  different  places, 
by  a  kind  of  awl  $  and  at  the  fame  time  fas- 
tened by  fewing,  fo  as  to  reduce  it  to  the  fize 
of  three  inches  diameter  5  and  of  five  or  fix 
inches  in  height,  or  thereabouts.  It  muft  af- 
terwards be  pared  flat  at  the  bottom,  by  cutting 
it  evenly  with  a  very  fharp  knife  :  and  the 
other  end  muft  be  fafhioned  by  fewing  into 
the  figure  of  a  half  ball,  that  it  may  bear  the 
prefllire  of  the  hollow  of  the  hand  in  grafping 
it,  to  ink  fteadily  the  plate  with  the  more 
convenience.  This  ball  fhould  be  made  of 
fine  foft  linnen  half  worn. 

A  leffer  ball  is  alfo  neceffary  for  oiling  and 
rubbing  the  plates,  after  the  impreflion  is  over. 
It  (hculd  be  made  of  ferge  rolled  up,  and 
fattened  •  together,  in  the  fame  manner  and 
figure  as  the  printing  ball. 

The  pot  for  boiling  the  ink  fhould  be  of  iron  • 
and  proportioned  in  its  fize  to  the  quantity  of 

ink 
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ink  required  to  be  made.  It  ftiould  be  how- 
ever at  leaft  a  third  bigger  than  will  contain 
what  may  at  any  time  be  put  into  it.  It  may 
be  in  the  form  of  thofe  ufed  for  culinary  pur- 
pofes;  but  muft  have  a  cover,  which  ftiould 
be  thick,  and  fit  the  top  of  the  pot  fo  as  to 
clofe  it  very  exaftly. 

The  veffel  for  containing  the  ink  during  the 
printing  is  a  kind  of  fquare  trough ;  of  which 
three  fides  are  raifed  high  $  but  that  in  front 
made  low :  the  real  hollow  or  containing  part 
being  (hallow,  and  formed  in  the  front  part,  by 
raifing  the  bottom  as  it  were :  which  raifed  part 
of  the  bottom  is  brought  forwards,  foas  to  make 
a  fort  of  border  or  rim ;  on  which  the  printing 
ball  is  laid,  when  it  is  not  immediately  in  ufe. 

The  fire  pan  ftiould  be  of  iron  ;  and  made 
bigger  than  the  largeft  plate,  for  which  there 
may  be  occafion  to  ufe  it.  The  depth  muft 
be  in  fome  proportion  to  the  diameter ;  but 
need  not  be  much  greater  than  will  keep  the 
plate,  when  laid  over  it,  three  or  four  inches 
above  the  coals.  There  muft  be  a  grate  fitted 
to  it  of  a  fquare  form,  and  fupported  by  four 
legs :  the  dimenfions  of  which  muft  be  fuch 
as  will  admit  the  pan  to  be  put  under  it.  Be- 
twixt the  legs  and  this  grate  the  pan  may  be 
fattened  by  rings  and  hooks,  fo  as  to  hang  in 
its  proper  fituation  under  the  grate ;  but  to  be 
removed  at  pleafure.  The  ufe  of  this  grate 
is  to  bear  the  plates  when  laid  over  the  fire  in 
the  pan ;  and  to  give  air  to  the  coals,  to  pre- 
vent their  extinguifliing. 

A  trough 
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A  trough  or  tray  of  copper  muft  likewife 
be  had  for  dipping  the  paper.  It  (houid  be 
of  a  long  fquare  form ;  and  as  big  as  the  paper 
called  the  large  eagle,  or  at  leaft  as  broad,  if 
a  little  lefs  in  length :  and  ought  to  have  rims 
round  it,  of  the  height  of  eight  or  nine  inches. 
Along  with  this  mould  be  two  ftrong  boards 
latticed  behind ;  of  the  fize  of  the  paper  before 
mentioned :  one  of  the  which  mould  be  lat- 
ticed on  the  back,  in  order  to  give  room  for 
the  fingers  to  pafs  under  it,  when  there  may 
be  occafion  to  remove  it  from  place  to  place. 

A  knife  muft  alfo  be  had,  for  cleaning  the 
printing  balls,  and  the  other  utenfils,  when 
fouled  with  the  ink :  the  form  may  moft  con- 
veniently be  the  fame  with  that  of  the  pallet 
knives  of  painters;  only  it  Ihould  be  large  and 
ftrong. 

Cloths  muft  alfo  be  provided  for  laying 
over  the  plates  when  put  within  the  prefs; 
they  mould  be  of  woollen  cloth  well  milled, 
but  not  ftiffened.  When  they  are  applied  to 
this  ufe,  they  are  called  blankets ;  and  indeed 
the  kind  of  flannel  called  fwanfkin  is  common- 
ly ufed  here.  In  France  the  printers,  who 
are  particularly  curious,  have  fome  of  fine 
ferge,  with  both  fides  wrought  in  the  manner 
of  the  wrong  fide;  of  which  they  put  one  next 
the  plate;  and  then  lay  two  or  three  others 
of  the  common  kind  over  it.  They  mould, 
be  had  of  different  fizes,  according  to  the 
plates  and  paper  there  may  be  occafion  to 
print  with :  and,  as  in  confequence  of  palling 
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Under  the  weight  of*  the  roller,  they  may  be 
rendered  too  hard  or  too  foft ;  care  ought  to 
be  taken  to  fpread  them  in  the  evenings  and 
mornings  before  they  be  ufed;  and  to  twift 
and  ruffle  them,  in  order  to  render  them  fup- 
ple.  Several  fets  fhould  be  provided,  to  admit 
of  their  being  wafhed,  when  they  are  too  hard, 
or  loaded  with  the  gum,  which  the  paper  im- 
parts to  them  in  the  printing  as  they  pafs  to- 
gether under  the  roller.  Befides  thefe  fofter 
kinds  of  cloth,  called  blankets,  it  is  pradtifed 
here  to  have  fome  of  broad  cloth,  for  laying 
immediately  over  the  plate. 

Linnen  cloths  fhould  alfo  be  procured  for 
feveral  purpofes :  for  the  greateft  part  of  which, 
fuch  as  are  worn  out  is  moft  proper.  This 
kind  fhould  be  had  in  plenty ;  becaufe  fome 
fhould  be  appropriated  to  each  ufe. 


SECTION  II. 

Of  the  printing  ink. 

HAving  before,  in  the  part  where  inks 
are  treated  of,  given  the  befl  recipe 
for  preparing  this  kind,  it  is  needlefs  to  repeat 
it  here,  as  it  may  be  found  in  p.  16  :  but  it 
may  not  be  amifs  to  obferve,  that  nothing  can 
be  of  more  confequence  to  this  kind  of  print- 
ing than  the  good  or  bad  qualities  of  the  ink. 
For,  befides  the  rendering  the  prints  of  little 

value 
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value  when  the  confidence  or  colour  of  the  ink 
is  bad,  the  plates  themfelves  frequently  fuffer 
extremely  from  a  flight  ufe,  by  the  corrofion 
of  bad  ink.  It  is  therefore  moft  expedient  for 
all  who  are  concerned  in  this  kind,  in  the  cafe 
of  works  of  any  value,  to  prepare  the  ink  them- 
felves 3  which  they  may  be  certain  of  doing  to 
perfe&ion,  by  following  the  directions  of  the 
recipe  above  referred  to;  and  can  meet  with 
no  difficulty,  except  in  procuring  the  beft  Ger- 
man black :  which  may  be  had  either  from 
Frankfort,  where  it  is  made ;  or  from  Holland* 
or  Paris. 


SECTION  III. 

Of  the  manner   of  printing  copper 
plates. 

TH  E  prefs  with  all  the  other  utenfils 
being  prepared,  the  table  muft  be  put 
into  it,  and  adjufted,  which  is  done  by  th raft- 
ing the  thinner!:  fide  of  it  betwixt  the  rollers ; 
and  at  the  fame  time  turning  the  prefs  with 
the  other,  till  the  rollers  come  over  it;  and  if 
the  prefs  have  not  been  ufed  before,  fince  the 
parts  of  it  were  put  together,  it  is  requifite  to 
try  if  the  two  rollers  clofe  properly  on  its  fur- 
face  above  and  below.  The  manner  of  this 
trial  is  to  draw  with  Spanifh  white  (or  chalk 
prepared  by  warning)  a  right  line  along  the 
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length  of  the  table  of  the  prefs  ;  and  another 
broadways.  If  the  roller  be  pafled  over  the 
table,  and  the  line  appear  marked  perfectly 
on  it,  without  any  break  or  faintnefs  in  any 
particular  part,  by  the  turning  the  prefs,  it  may 
be  concluded  all  is  right:  but  if  the  contrary 
be  found,  the  prefs  muft  be  adjufted,  by  adding 
on  the  finking  fide  more  of  the  cartoons  which 
are  put  into  the  openings  of  the  cheek  of  the 
prefs,  till  the  rollers  be  brought  to  a  due  level. 
The  printer  muft  then  place  himfelf,  {landing 
with  his  face  towards  the  prefs,  having  the 
greateft  part  of  the  table  brought  forwards  at 
his  fide,  and  put,  in  the  mod  even  manner, 
one  of  the  blankets  on  the  table;  and  after- 
wards two  or  three  others  upon  it,  in  fuch  man- 
ner, that  the  uppermoft  of  them  may  fpread 
beyond  that  under  it,  and  that  beyond  the 
next;  and  fo  of  the  reft,  when  there  are  more. 
This  is  proper,  in  order  that  the  roller  may  take 
more  eafily  on  each  of  them,  when  the  crofs 
is  turned :  for  it  is  obvious,  that  being  difpofed 
thus,  by  gradation,  the  upper  roller,  in  being 
drawn  over  the  table,  will  rife  more  eafily  upon 
the  blankets  in  this  ftate.  When  the  meafure 
of  an  inch  is  thus  gained  in  the  fize  of  the  up- 
permoft cloth,  the  printer  muft  turn  them  even- 
ly all  together  upfide  down  on  the  roller;  and 
then  take  a  fheet  of  white  paper,  of  the  fize 
of  thofe  that  are  to  be  printed,  and  fpread  it  in 
the  middle  of  the  table,  and  gum  it  down: 
the  defign  of  which  is,  to  mark  out  the  place 
where  the  plate  fhould  lie,  that  he  may  the 
i  more 
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more  readily  put  it,  each  time  an  impreffion 
is  to  be  taken  from  it,  in  its  proper  fituation. 

The  prefs  is  then  properly  prepared  to  re- 
ceive the  plates :  but  before  we  proceed  to  the 
explanation  of  the  particular  manner  of  paffing 
the  plate  and  paper,  which  is  to  be  imprinted, 
through  the  rollers,  it  is  proper  to  defcribe  the 
preparation  of  both  to  undergo  this  operation : 
the  paper  by  being  moiftened  j  and  the  plate 
by  being  duly  charged  with  the  printing  ink. 

In  order  to  moiften  the  paper,  live  or  fix 
fheets  muft  be  taken;  and  being  held  extended 
with  both  the  hands,  they  muft  be  dipt  into 
the  copper  trough,  or  tray,  before  mentioned, 
p,  193,  which  muft  be  half  filled  with  clean 
water :  and  this  dipping  muft  be  inftantly  re- 
peated two  or  three  times,  according  as  the 
ftrength  of  the  paper,  or  the  quantity  of  gum 
in  it,  may  make  neceffary:  but  the  fheets 
muft  be  kept  exaftly  even,  and  free  from  all 
fqlds.  They  muft  be  then  put,  in  the  fame 
even  ftate,  on  one  of  the  pieces  of  wood  above 
diredied  to  be  prepared  for  this  purpofe:  and 
the  fame  maft  be  done  of  the  remainder ;  lay- 
ing parcel  after  parcel  one  upon  the  other,  till 
the  whole  be  dipt.  The  other  piece  of  wood 
muft  be  then  laid  upon  them,  with  the  even 
fide  downwards,  if  either  be  latticed  5  fo  that 
the  paper  will  be  inclofed  betwixt  the  two 
boards:  and  over  the  uppermoft  board,  a  ton-" 
fiderable  weight  iliould  be  put,  that  the  water 
may  be  forced  into  all  parts  of  the  paper  alike ; 
and  the  fuperfluous  quantity  preifed  out.  They 
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ni uft  be  left  thus  loaded  till  there  be  occafion 
to  take  them  away  to  print  them ;  and  it  fhould 
be  fo  calculated,  that  a  night's  time  fhould  be 
afforded  for  them  to  lie  in  this  condition  before 
they  be  printed;  in  order  that  the  water  may 
drain  properly  from  them:  but  if  they  be  not 
uled  the  next  day,  they  fhould  be  dipt  over 
again  for  the  conlumption  of  the  day  after ; 
as  they  grow  too  dry,  if  continued  longer  in 
this  ftate  than  twenty-four  hours.  Care  fhould 
always  be  taken,  to  adapt  the  dipping  to  the 
ftrength  and  gumminefs  of  the  paper:  and  it 
fhould  be  oblerved,  that  fuch  as  is  defigncd  to 
be  imprinted  with  plates  done  by  the  graver, 
fhould  be  kept  longer  after  dipping  than  any 
other.  It  is  fometimes  neceflary  to  alum  the 
paper;  which  may  be  performed  by  melting 
the  due  proportion  of  alum  in  hot  water;  and 
adding  it  to  that  in  which  the  paper  is  dipt,  lb 
long  before,  as  to  give  time  for  the  mixture  to 
grow  cold  before  it  be  uled. 

The  above  is  the  di  reel  ion  given  by  Mr. 
Cochin:  but  there  will  rarely  be  found  any 
paper,  that  can  be  brought  to  a  ftate  for  print- 
ing in  lb  fhort  a  time.  For  the  gum  in  paper 
of  fuch  thicknefs,  as  is  ufed  for  copper  plates, 
prevents  the  water  frcm  diffusing  itfelf,  and 
rendering  the  paper  equally  moift  and  foft  in 
even'  part:  as  will  be  eafily  feen  on  holding 
the  paper  up  betwixt  the  eye  and  any  light, 
bv  the  opake  Ipots.  The  beft  pradice  is, 
therefore,  after  the  dipping,  to  fheet  the  paper; 
that  is,  to  lay  it  ftraight  on  the  boards  fheet  by 

fheet; 
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fheet;  and  then  to  put  on  the  upper  boards, 
as  above;  and  fuffer  it  to  He  about  three  days, 
It  muft  then  be  paffed  under  the  roller  of  the) 
prefs,  by  feparate  parcels,  as  many  fheets  be- 
ing in  each  parcel,  as  the  prefs  will  admit* 
After  this  it  muft  be  again  fheeted;  and  put 
on  the  boards;  and  there  left  at  reft  for  a  fort- 
night, or  three  weeks,  to  rot,  as  is  called  by 
the  printers,  till  the  whole  be  intirely  free  from 
fpots,  and  equally  tranfparent,  The  precife 
time  for  rotting,  varies  greatly,  according  to 
the  thicknefs  and  gumminefs  of  the  paper; 
and  cannot,  therefore,  be  reduced  to  any  rule: 
but  it  muft  be  judged  of  by  examining  the 
paper  from  time  to  time,  which  will  be  always 
fit,  when  the  whole  is  equally  tranfparent  and 
free  from  fpots.  If,  as  it  fometimes  happens, 
the  paper  be  found  to  be  mildewed,  it  muft 
be  hung  upon  cords,  each  fheet  fingle,  till  it 
be  near  dry;  and  then  muft  be  dipt  and  preffed 
again  when  it  is  to  be  ufed :  but  a  fecond  rot- 
ting is  not  neceftary.  The  dipping  and  preffing 
muft  be  pra&ifed  in  the  fame  manner,  if  at 
any  time  the  paper  grows  too  dry  before  it  can 
be  printed  off. 

The  manner  of  inking  the  plate  is  thus. 
Being  engraved,  filed,  clean  fed,  and  every 
way  ready  for  printing,  it  muft  be  laid  on  the 
grate  defcribed  p.  192,  with  its  back  towards 
the  burning  coals ;  which  muft  be  previoufly 
put  into  the  pan  intended  to  contain  them,  and 
defcribed  alio  p.  192.  But  the  coals  fhould 
be  previoufly  covered  with  afties,  to  make 
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them  burn  more  equally,  and  laft  the  longep 
time.    Having  fuffered  the  plate  to  be  a  little 
heated,  it  muft  be  taken  in  the  left  hand  by 
one  of  the  corners,  and,  being  held  fteadily 
and  flat  over  the  grate,  and  the  printing  ball 
being  taken  in  the  right  and  dipt  in  the  ink, 
the  plate  muft  be  rubbed  all  over  with  it  on 
the  engraved  lide,  which  will  of  courfe  be 
uppermoft;  and  by  gliding,  and  prefling  the 
ball,  and  beating  ftrongly  with  it  in  every 
direction,  the  ink  muft  be  driven  into  all  the 
minuteft  hollows  of  the  graving  in  every  part 
of  the  plate.    But  if  the  plate  be  new  and 
large,  or  where  there  are  ftrokes  of  the  graver 
long  and  deep,  as  in  the  fquare  or  border  round 
the  edge,  the  ball  muft  be  again  carefully  pafled 
over  thefe  ftrokes ;  and  ink  even  put  there  with 
the  finger,  by  running  it  along  the  deep  lines, 
to  fill  them  with,  and  make  them  hold  it. 
This  is,  neverthelcfs,  only  neceftary  for  the  firfl: 
print:  for  afterwards  there  will  remain  enough 
always  in  the  lines,  to  furnifh,  by  means  of 
the  fupply  given  in  the  common  manner  of 
inking  the  plate,  a  fufficient  quantity  for  thofe 
that  fucceed. 

When  the  printing  ball  is  new,  four  or  five 
times  as  much  ink  ftiould  be  taken  as  there  is 
occafion  for,  when  one  ufed  before  is  employ- 
ed: becaufe,  after  being  well  fatiated  with  the 
ink,  it  requires  only  to  have  the  furface  cover- 
ed; not  imbibing  any  more.  It  muft  be  re- 
membered, likewife,  to  put  the  printing  ball 
glways  on  the  place  where  it  Qught  to  be; 
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that  is,  on  the  rim  or  raifed  bottom  in  the 
front  of  the  ink  veffel ;  that  it  may  get  no  dirt 
or  fand;  which  would  fcratch  the  plate  5  and 
it  can  fcarcely  be  kept  from  fuch  foulnefs,  if 
it  be  put  at  random  in  other  places.  When 
it  happens,  that  after  having  printed  much,  or 
having  difcontinued  for  fome  time,  the  ball 
becomes  hard  at  the  bottom,  on  account  of 
the  ink  which  flicks  there,  and  gains  a  tena- 
city in  drying,  a  thin  flice  of  it  muft  be  taken 
off  with  a  very  fharp  knife;  and  the  ball  muft 
be  charged  well  with  ink  before  it  be  ufed 
again. 

The  ink  having  been  thus  made  to  enter 
thoroughly  the  lines  and  ftrokes  graven  on  the 
plate,  and  the  printing  ball  being  put  in  its 
proper  place  on  the  border  of  the  ink  veffel, 
one  of  the  cloths  or  clouts  made  of  old  linnen 
muft  be  taken  off,  and  the  body  of  the  print- 
ing ink,  which  lies  on  the  plate,  as  well  as 
that  which  fticks  to  the  back  and  fides  of  it, 
muft  be  gently  wiped  off;  then  the  firft  clout, 
being  put  away,  but  left  upon  the  grate,  or 
fome  where  at  hand,  the  plate  fhould  be  car- 
ried to  the  table,  and  laid  down  on  it,  which 
ought  to  be  placed  for  that  pnrpofe  at  the 
head  of  the  grate  :  and  the  hand  being  paffed 
flowly  but  hardly  over  the  plate,  all  the  re- 
dundant ink,  that  is,  fuch  as  is  not  actually 
lodged  in  the  ftrokes  or  hatches  of  the  gravings, 
fhould  be  taken  off  by  degrees:  obferving  to 
wipe  off  the  ink,  from  time  to  time,  from 
the  hand  that  is  thus  employed,  with  a  clean 

clout, 
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clout,  which  muft  be  held  in  the  other  hand ; 
with  which  alfo  the  plate  muft  be  fteadily 
fixed,  that  it  may  not  Aide  and  get  loofe  in 
going  over  it  with  the  flat  part  of  the  other 
hand  to  clean  it ;  which  muft  be  done,  as  is 
above  intimated,  by  running  the  hand  along 
it,  fometimes  lengthways,  fometimes  breadth- 
ways, and  alio  diagonally,  and  in  all  other 
directions,  that  there  may  not  remain  the  lead 
ink  but  in  the  ftrokes  where  it  is  neceflary. 
When  it  appears  that  there  is  not  any  more 
ink  or  fpots  in  any  part  of  the  furface  of  the 
plate  where  there  is  no  engraving,  the  border 
knd  edge  muft  be  alfo  wiped;  and  even  the 
table  where  the  plate  has  been  laid  to  be 
cleanfed;  and  the  plate  muft  be  then  put  again 
upon  the  grate,  and  the  hand,  being  cleared 
from  the  ink,  muft  be  rubbed  with  Spanifti 
white :  after  which,  the  plate  being  moderate- 
ly heated,  muft  be  carried  back  to  the  table, 
and  the  whitened  hand  paffed  (lightly  over  it; 
which  is  very  ferviceable  in  the  cafe  of  plates 
engraven  in  large  portraits;  and  in  that  of 
other  works  which  require  more  care  and  at- 
tention than  ordinary:  but  it  is  not  abfolutely 
requifite,  and  therefore  may  be  difpenfed  with, 
on  common  occafions,  where  difpatch  is  the 
greateft  advantage  that  can  be  had  in  the  man- 
ner. 

Great  care  muft  be  taken  after  this,  not  to 
touch  the  plate  in  the  places  where  it  is  en- 
graved; for  fear  of  its  contrafting  any  dirt: 
and  it  is  proper  to  intimate  here,  that  things 

muft 
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mud  be  managed  in  fuch  manner,  as  to  avoid 
wiping  the  plate  with  fweaty  hands :  for  ra- 
ther than  that  fhould  be,  it  is  better  to  wipe 
it  with  a  rag,  as  many  printers  do  at  prefent, 
in  the  cafe  of  pieces  of  architecture,  and  other 
works  that  do  not  require  fo  much  nicety  in 
the  treatment,  as  portraits.  When  this  is 
done,  however,  after  having  left  the  firft  rag 
on  the  grate,  they  take  another  cleaner,  which 
fhould  lie  ready  on  the  table,  and  wipe  it  with 
this  alfo ;  and  after  the  plate  appears  to  be 
clean,  having  wiped,  as  above  directed,  the 
border,  edges  and  under  fide,  they  take  a  third 
iinnen  rag,  moiftened  with  clean  water,  and 
pafs  it  over  the  whole  plate,  to  finifh  the  clean- 
ing all  that  part  of  it,  which  ought  to  leave 
the  print  white.  It  may  be  conceived,  from 
what  has  been  faid,  that  it  is  not  neceflary  the 
firft  rag  fhould  be  of  fine  linnen,  nor  clean; 
as  being  ufed  only  to  take  off  the  ink  grofsly: 
and  may  ferve  therefore  for  a  long  time;  pro- 
vided the  ink  does  not  dry  upon,  and  harden 
it:  and  with  refpeft  to  the  fecond  clout, 
which  is  ufed  for  this  purpofe,  when  it  be- 
comes moderately  dirty,  it  fhould  be  applied 
to  the  firft  ufe;  and  another  taken  in  its  place: 
but  the  laft  fhould  be  always  fine;  and  as 
foon  as  it  appears  foiled  or  dirty,  it  fhould  be 
applied  to  the  purpofe  of  the  fecond ;  and 
whenever  a  frefh  one  is  taken,  it  fhould  be 
wet  with  a  fponge,  as  thofe  preceding;  the 
fponge  being  kept  wet  in  a  pot  with  water 
jready  for  this  ufe.    Some  printers  make  ufe 
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of  urine  inftead  of  water :  but  that  is  very  de- 
trimental to  the  plates,  and  fullies  the  white 
of  the  prints,  by  the  number  of  fpots  and  lit- 
tle holes  which  it  makes  in  the  copper :  on 
which  account  it  ought  to  be  abfolutely  re- 
jedted.  The  printer,  belides  thefe  clouts, 
mould  have  a  towel  lying  before  him  on  the 
table 5  and  likewife  a  little  white  linnen  cloth 
faftened  to  his  belt,  to  wipe  his  fingers,  before 
he  takes  hold  of  the  meets  of  paper;  in  order 
to  their  being  printed;  as  well,  likewife,  as 
when  he  is  to  take  them  away  again,  after 
they  are  printed. 

Every  thing  being  thus  ready,  the  printer 
muft  take  the  plate  by  the  back  and  fides, 
and  lay  it  carefully  on  the  paper  fixt  on  the 
table,  as  above  mentioned,  to  mark  the  pro- 
per place ;  and  having  wiped  his  fingers  on 
the  towel,  which  is  hung  near  at  hand  for 
that  purpofe,  he  muft  take  one  of  the  meets 
of  paper  prepared  by  moiftening  and  rotting, 
according  to  the  manner  above  directed ;  the 
whole  quantity  of  which  ought  now  to  be 
placed  on  the  head  of  the  prefs ;  and  put  it 
gently  and  evenly  upon  the  plate,  fo  as  to  cover 
it  exactly;  and  upon  that  he  muft  lay  a  meet 
of  blotting  paper;  wet  with  a  fponge  dipt  in 
water:  and  over  them  the  blankets  that  were 
hung  on  the  roller;  or,  according  to  the  better 
pradice  which  now  prevails  here,  a  piece  of 
broad  cloth,  as  above  mentioned.  He  muft  then 
turn  the  crofs  of  the  prefs  equally  and  flowly, 
till  the  whole  has  paffed  to  the  other  fide  of  the 
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prefs :  but  if  the  plate  be  not  of  an  equal 
thicknefs  in  every  part,  it  is  necefiary  to  put 
pieces  of  cartoon,  or  other  thick  paper,  be^ 
twixt  it  and  the  table,  fo  as  to  bring  it  to  a 
proper  level. 

When  the  plate  has  thus  paffed  to  the  fur- 
ther fide,  fo  that  the  roller  no  longer  bears 
upon  it,  but  only  on  the  further  edge  of  the 
blanket,  the  printer  muft  again  turn  the  crofs 
of  the  prefs  the  contray  way  ;  and  make  the 
table  and  the  plate  repafs  back  to  their  former 
place.  This  is  always  advantageous  in  works, 
that  are  fine,  and  of  importance;  becaufe  it 
iecures  the  certainty  of  a  better  impreflion. 
But  for  difpatch,  it  is  frequently  pradtifed  to 
pafs  the  plate  only  once  under  the  roller,  and 
not  to  return  the  table  to  its  place,  but  by 
paffing  a  frefh  print  under  the  roller.  In  order 
to  which  the  printer  goes  to  the  other  fide  of 
the  prefs,  when  he  takes  the  plate  out  of  the 
blankets.  This  is  not  fafe,  never thelefs,  where 
impreffions  require  the  greateft  accuracy;  but 
in  the  cafe  of  maps  or  other  coarfer  engrav- 
ings it  may  be  admitted,  and  faves  fome  time 
and  labour.  Which  ever  method  be  perfued, 
the  fubfequent  proceedings  muft  however  be 
thus.  The  printer,  when  the  impreffion  is  in 
this  manner  made,  by  paffing  the  plate  under 
the  roller,  either  twice  or  once,  muft  raife  the 
blankets,  and  turn  them  over  the  roller  as 
they  were  at  firft  :  and  then  take  off  the 
broad  cloth  or  blotting  paper  mentioned  above 
to  be  laid  over  the  paper  on  which  the  impref- 
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lion  is  now  made.  He  muft  then  carry  it  to 
the  grate,  and  fuffer  it  to  grow  fo  warm,  that 
the  paper  may  be  fenlibly  drier  than  when  the 
plate  was  taken  out  of  the  blankets. 

After  this,  having  wiped  his  fingers  on  the 
linnen  cloth,  which  hangs  to  his  belt,  he  muft 
take  up  by  the  two  corners  the  fheet  of  pa- 
per which  is  on  the  plate,  for  fear  the  black 
of  the  ink  may  fmear  the  paper  :  and  having 
laid  it  down  by  him,  he  muft  again  carry  the 
plate  to  the  grate,  to  be  inked  as  before,  and 
proceeding  the  fame  as  to  the  reft  of  the 
operation,  as  he  did  with  the  other. 

It  is  proper  to  mention,  that  for  the  conve- 
nience of  the  printer,  there  fhould  be  near 
each  fide  of  the  prefs,  or  in  fome  commodi- 
ous places  clofe  at  hand,  two  boards  or  planks, 
put  upon  fomething  that  will  raife  them  breaft 
high  ;  and  covered  with  a  fheet  of  grey  paper  5 
upon  which  the  prints  may  be  laid  evenly  one 
upon  another  as  he  paffes  them  through  the 
prefs,  (or  pulls  them  off,  to  ufe  the  printer's 
phrafe.)  The  reafon  of  having  two  of  them 
is,  that  when  he  ftands  on  one  fide  of  the 
prefs,  he  may  have  one  there ;  and  when  at  the 
taking  off*  the  next  print  he  removes  to  the 
other,  he  may  ftill  find  another  equally  near 
him :  the  moiftened  paper  to  be  printed  be- 
ing put  on  the  head  of  the  prefs,  as  was  be- 
fore intimated. 

When  the  printer  has  done  his  work,  he 
hangs  on  cords,  that  are  clean  and  drawn  tight, 
all  the  prints  he  has  taken  off :  which,  if  it 

can- 
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cannot  be  conveniently  performed  the  fame 
evening,  fliould  be  done  the  next  morning : 
and  when  they  are  thus  hung,  they  muft  be 
left  till  both  the  moifture  of  the  paper,  and 
that  of  the  printing  ink,  be  dried  away.  Af- 
ter which  they  muft  be  taken  down,  and  put- 
ting them  together  dozen  by  dozen  into  the 
prefs,  to  take  away  the  creafing  of  the  cord, 
he  leaves  them  there  a  day  or  two  :  when  be- 
ing carefully  laid  one  upon  another,  they 
fhould  be  put  into  fome  box  or  other  proper 
repofitory,  which  will  complete  the  drying, 
and  bring  the  ink  to  its  proper  colour. 

In  the  mean  time,  after  having  taken  off  as 
many  prints  as  are  thought  neceflary  from  the 
plate,  the  printer  takes  likewife  a  little  ball, 
which  is  formed  by  rolling  together  a  piece  of 
fome  of  the  old  blankets,  or  any  other  woollen 
fluff,  in  the  manner  of  the  printing  ball,  or 
any  other  commodious  form ;  and,  having  oil- 
ed it  well,  he  heats  the  plate  a  little  upon  the 
grate,  and  then  rubs  it  ftrongly  with  this 
oiled  ball.  By  this  means,  the  ink  in  the 
ftrokes  and  hatches  is  rendered  thinner,  fo  as 
to  be  afterwards  wiped  out,  by  rubbing  with 
a  clean  linnen  clout :  but  to  be  certain,  that 
the  leaft  ink  may  not  be  left  behind,  they  take 
off  a  proof  on  a  fheet  of  blotting  paper  moi- 
ftened  with  a  fponge. 

This  blotting  paper,  being  afterwards  well 
dried,  they  wrap  up  the  plate  in  it,  to  pre- 
ferve  it  from  the  duft ;  putting  one  of  the 
prints  upon  it,  in  order  to  diftinguiih  it :  and 

they 
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they  lock  it  up  in  fome  proper  place,  where  it 
may  be  well  fecured  from  contra&ing  the  leaft 
moifture. 

If  the  duly  cleaning  the  plate  in  this  man- 
ner fhould  be  fo  negledted,  that  the  ink  fhould 
dry  in  the  ftrokes  or  hatches,  which  would 
make  the  next  proofs  taken  from  it  appear 
weak,  and  as  if  the  plate  had  been  worn  out, 
this  ink  muft  then  be  got  out  by  the  follow- 
ing means. 

When  there  are  feveral  to  be  fo  cleaned  at 
the  fame  time,  they  take  the  copper  veffel  or 
trough,  which  ferves  for  dipping  the  paper ; 
and  fet  it  upon  two  tall  dogs,  or  any  other 
thing  to  fupport  it ;  and  make  a  fire  under  it : 
putting  it  into  all  the  plates,  with  a  quantity  of 
wood-aflies  fifted,  fome  pot-afties,  and  a  con- 
fiderable  proportion  of  water.  They  then  fuf- 
fer  the  lye,  made  by  the  water  and  afhes,  to  boil 
feveral  hours  with  the  plates  in  it ;  and  then 
they  take  them  out  and  wafh  them  immedi- 
ately in  another  veffel  full  of  clean  cold  water, 
to  free  them  from  all  the  afhes ;  and  after- 
wards fet  them  to  drain ;  being  reared  oblique- 
ly againft  a  wall  or  other  fupport.  They 
then  wipe  them  very  carefully,  to  prevent  any 
afhes  or  fand  remaining,  which  might  be  liable 
to  fcratch  them.  When  there  is  one  alone  to 
be  cleaned,  and  that  is  of  a  moderately  large 
lize,  they  place  it  on  the  grate  with  the  back 
downwards ;  and  cover  all  the  plate  with 
wood-afhes,  which  muft  lie  upon  it  the 
thicknefs  of  a  finger ;  being  moiftened  and 
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dipt  in  water  before  they  be  ufed  for  this  pur- 
pofe.  They  then  make  a  clear  and  ftrong  fire 
under  the  grate,  to  heat  the  plate  and  make 
the  moifture  in  the  afhes  boil  upon  it  $  and 
after  fome  time,  the  lye  formed  by  the  moi- 
fture and  afhes  will  attradt  and  diffolve  the  ink 
in  the  ftrokes  of  the  engraving,  fo  as  to  ren- 
der it  very  eafy  to  be  cleaned,  by  warning  it 
copioufly  with  water  poured  upon  it. 

This  is  the  method  advifed  by  Mr.  Cochin, 
but  the  ufe  of  the  ames  is  not  fo  commodious, 
as  the  adding  the  fait  which  they  contain  ;  and 
which  is  indeed  the  only  efficacious  part $  the 
earth  of  the  afhes  not  being  capable  of  pro- 
ducing any  efFe£t  but  that  of  fcratching  the 
plate.  The  beffc  method,  therefore,  is  to  ufe 
a  proper  quantity  of  the  pearl-afhes,  which  is 
nothing  more  than  the  fait  extra&ed  from 
wood-afhes ;  and  which,  being  diffolved  in 
warm  water,  and  then  purified,  either  by  fil- 
tering or  decanting  off"  the  clear  part,  after  it 
has  flood  fome  time  to  fettle  from  the  dregs, 
will  anfwer  the  end  much  better,  than  ufing 
the  crude  afhes,  in  which  the  earth  is  detri- 
mentally to  this  purpofe  mixt  with  the  fait. 

As  there  is  fometimes  occafion  to  print  on 
paper,  which  is  firft  gilt,  a  difficulty  is  apt  to 
arife  in  making  the  printing  ink  take  to  the 
gold.  In  this  cafe,  the  remedy  is  to  mix  with 
a  portion  of  the  oil  of  the  fize  of  an  egg  half 
a  fpoonful  of  ox-gall,  mixed  and  incorporated 
with  a  little  vinegar  and  fait :  but  care  muft  be 
taken  not  to  make  this  compofition  more  than 
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two  or  three  hours  before  it  be  wanted  ;  be- 
caufe,  if  it  be  kept  much  longer,  it  will  of 
courfe  be  fpoilt. 

When  there  is  occafion  to  print  with  dif- 
ferent colours,  the  fame  method  may  be  ob- 
ferved,  in  the  cafe  of  brown,  or  fuch  other 
colours  as  derive  no  advantage  from  bright- 
nefs  in  preparing  the  ink  as  for  common 
prints.  But  where  purer  colours  are  in  que- 
ftion,  fat  oil  mixed  with  old  nut  oil  mould  be 
ufed  inftead  of  thefe  prepared  by  heat;  and, 
if  gum  maftic  or  fandarac  be  melted  in  the 
nut  oil  employed  for  this  purpofe,  uling  only 
fuch  %  heat  as  cannot  brown  the  oil,  it  will 
be  found  of  advantage. 

It  may  not  be  unneceffary  to  explain  here, 
what  is  meant  by  proofs  and  counterproofs. 
By  a  proof  is  underftood,  the  firft,  fecond, 
and  third  fheets,  that  are  printed  off  from  a 
new  plate  ;  or  one  that  is  begun  to  be  ufed 
again,  after  having  been  laid  by.  The  coun- 
terproof  is  made  in  the  following  manner.  A 
proof  frefh  pulled  off  is  laid  on  the  plate  with 
its  back  downwards;  and  upon  it  is  laid  a 
blank  meet  of  the  paper  ready  wet  for  print- 
ing, and  over  this  a  meet  of  blotting  paper  is 
put,  and  the  blankets  turned  over  the  whole. 
The  crofs  of  the  prefs  is  then  turned,  and  the 
plate  and  proof  paffed  under  the  roller.  The 
fheet  of  paper  being  afterwards  taken  off,  the 
proof  will  be  found  to  have  calked  an  im- 
preffion  of  the  print  upon  it ;  and  this  is  call- 
ed the  counterproof :   which  is  commonly 

taken 
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taken  with  defign,  to  be  better  able  to  fee 
how  to  corred:  and  retouch  the  plate:  be- 
came the  impreffion  in  it  is  turned  the  fame 
way  as  the  drawing,  and  the  plate  ;  and  it  is 
always  more  tender,  that  is  to  fay,  lefs  black, 
than  the  proof,  which  confequently  makes  it 
more  eafy  to  be  worked  upon  in  retouching 
and  correcting  the  defign. 


SECTION  IV. 

Of  the  method  cf  producing  wafhed 
prints  much  more  beautiful  than  the 
common. 

T\  yf"R.  Cochin  obferves,  that  confidering 
XV JL  With  attention  the  prints,  warned  with 
feveral  colours  to  imitate  paintings,  it  occurred 
to  him,  that  it  would  be  better  to  do  the  con- 
trary of  what  was  commonly  done  in  the  man- 
ner of  fuch  warning.  For  inftead  of  applying 
the  colours  upoh  the  impreffion,  he  imagined 
it  would  be  much  more  advantageous,  to  print 
Upon  them  :  which  he  advifes  to  be  perform- 
ed in  this  manner. 

Suppofing,  for  example,  there  was  a  plate 
perfectly  engraved  with  a  figure,  which  it  was 
defired  to  cloath  with  two  or  three  colours ; 
as  the  hat  grey,  the  hair  brownifh,  the  cloak 
red,  the  coat  of  fome  other  colour,  and  the 
flocking  ftill  different.  Another  plate  of  cop- 
per fhould  be  then  procured  thoroughly  well 
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poiiihed,-  and  then  filed  and  fitted  exadtly  to 
the  fize  of  the  firft  ;  in  fuch  manner,  that 
being  put  together,  all  the  corners  and  edges 
may  exadtly  coincide  with  each  other.  Having 
varnifhed  this  ungraved  plate  with  the  white 
varnifh,  as  is  diredted  p.  100  ;  let  a  proof 
frefh  pulled  off  from  the  engraved  plate  be 
laid  upon  the  varnifhed  plate,  exadtly  in  the 
place  where  the  engraven  plate  has  given  the 
impreffion.  Spread  then  two  blankets  upon 
the  table  of  the  prefs,  and  lay  the  varnifhed 
plate  upon  them  with  the  proof  lying  on  it ; 
and,  having  covered  them  with  two  or  three 
other  blankets,  pafs  them  under  the  roller  of 
the  prefs.  When  the  blankets  and  proof  are 
taken  off"  the  plate,  the  white  varnifh  will  be 
found  to  be  printed  with  the  fame  impreffion 
that  was  on  the  proof,  in  the  manner  of  a 
counterproof ;  and  the  outlines  of  the  hat, 
hair,  cloak,  &c.  muft  be  traced  with  a  very 
fine  needle,  and  the  plate  then  corroded  gent- 
ly. After  this  the  varnifh  (hould  be  taken  off 
from  the  plate  -y  and  fome  proofs  fhould  be 
taken  from  it  on  ftrong  paper  alumned,  or 
upon  cartoon  very  thin  and  well  beaten ; 
which  fhould  be  previoufly  moiftened  by  lay- 
ing in  a  damp  cellar  for  a  night  or  two,  or 
rather  by  putting  it  among  the  paper  moiftened 
in  order  to  be  printed.  The  proofs  being 
made,  and  the  cartoons  or  paper  on  which 
they  were  printed  being  dry,  the  part  inclofed 
in  the  outline  of  the  cloak  fhould  be  coloured 
with  a  red  ground  \  that  within  thofe  of  the 
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head  with  a  brown  ground  of  biftre,  and  the 
fame  of  the  reft. 

This  being  done,  the  fheet  thus  coloured 
muft  be  put  into  the  cellar,  to  make  it 
moift;  and  then  having  fpread  fome  of  the 
blankets  on  the  table  of  the  prefs,  the  colour- 
ed fheet  muft  be  laid  on  them,  with  the  blank 
fide  downwards.  After  having  inked  all  the 
firft  plate,  that  has  the  entire  engraving  upon 
it,  in  the  manner  as  for  printing  at  other 
times,  it  muft  be  put  upon  this  leaf  with 
the  engraved  fide  downwards,  fo  that  the 
parts,  of  which  the  outline  is  marked  on 
the  fheet,  may  coincide  exadtly  with  thofe 
correfpondent  to  them  in  the  plate  j  and 
then  two  or  three  blankets  being  laid  over 
them,  the  whole  muft  be  pafTed  through  the 
rollers.  After  which,  the  fheet  being  unco- 
vered, will  be  found  printed  upon  the  colours, 
in  a  manner  that  renders  the  effedt  much 
more  beautiful  than  that  of  thofe  printed  and 
coloured  upon  the  printing,  as  in  the  common 
way. 

There  are  two  obfervations,  I  fhall  take  the 
liberty  of  adding  to  thefe  ingenious  directions 
given  by  Mr.  Cochin.  The  one  is,  that, 
inftead  of  the  laying  the  fheets  of  paper  to  be 
printed  in  a  damp  cellar,  or  within  other 
fheets  dipt  for  printing  in  the  common  me- 
thod, for  both  which  opportunities  may  be 
frequently  wanting,  they  may  be  much  more 
commodioufly  moiftened  at  all  times  by  the 
fteam  of  a  kettle  of  boiling  water,  in  this 
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way.  The  kettle  being  covered,  and  the 
fteam  only  fuffered  to  pafs  through  a  fpout 
or  pipe,  the  paper,  by  being  held  at  a  diftance 
from  fuch  fpout  or  pipe,  may  be  made  wet 
very  quickly,  in  a  greater  or  lefs  degree,  as 
there  (hall  appear  occafion.  The  other  ob- 
fervation  is,  that  when  the  ink  is  laid  on 
the  colours,  by  printing  upon  them,  there  is 
no  general  reafon  for  ufing  tranfparent  co- 
lours, as  is  the  cafe  in  wafliing  the  prints, 
but  vermilion,  verditer,  and  others,  may  be 
ufed,  though  of  the  ftrongeft  body  :  which 
would  be  a  great  advantage,  in  cafe  plants  and 
flowers,  the  ftrength  and  variety  of  whofe 
colours  demand  all  the  fcope  imaginable,  were 
to  be  treated  in  this  manner ;  as  they  might 
be  in  a  way  that  would  render  the  prints 
much  more  pleafing  and  juft  than  the  ufual 
method  of  wafhing. 


SECTION  V. 

Of  the  method  of  printing  in  chiaro 
ofcuro. 

THE  printing  in  chiaro  ofcuro,  is  the 
producing  a  ftrong  effect  of  relief, 
attended  with  a  juft  and  natural  gradation 
of  the  lights  and  (hades,  grounded  with 
brown,  with  white  and  black,  by  printing  on 
paper :  by  which  means  a  greater  latitude, 

as 
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as  well  as  a  clofer  union  of  the  lights  and 
fhades,  may  be  obtained,  than  by  printing 
with  black  on  the  paper  in  a  fimple  ftate. 

This  invention  was  difcovered  in  Italy,  in 
the  fixteenth  century,  by  Hugo  da  Carpi ; 
and  appeared  to  Mr.  Le  Boffe,  to  whofe 
hands  pieces  done  in  this  way  came  fome 
time  afterwards,  not  only  fo  great  but  valu- 
able a  novelty,  that  he  fought  out  the  method 
of  performing  it :  and  afterwards  taught  it  in 
this  manner. 

Two  copper  plates  muft  be  provided  of 
equal  fize,  and  exa&ly  fitted  one  to  the 
other.  On  one  of  them  muft  be  engraved 
entirely  the  defign  propofed ;  and  then  the 
prints  muft  be  taken  off  from  it  with  print- 
ing ink,  on  fheets  of  grey  paper,  in  the 
manner  juft  above  directed  in  the  cafe  of 
wafhed  prints.  The  other  plate  muft  then 
be  varnifhed,  likewife,  in  the  manner  of  that 
for  the  wafhed  prints,  and  the  varnifhed 
fide  being  laid  upon  the  fheet  printed  by  the 
firft  plate,  they  muft  be  parted  under  the 
roller:  when  the  print  will  have  made  a 
counterproof  on  the  varnifh  of  the  plate :  af- 
ter which  the  lights  muft  be  graved  on  the 
plate,  and  corroded  very  deeply  by  aquafortis. 
The  fame  may  otherwife  be  done  with  the 
graver,  and  even  with  more  eafe,  by  thofe 
who  can  ufe  it  well. 

In  proceeding  to  execute  this  method  of 
printing,  a  difficulty  always  occurs  of  finding 
fuch  paper  and  oil  as  will  admit  of  being  ufed 
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for  printing,  without  the  oil  rendering  the 
paper  yellow  or  brown.  The  beft  method 
to  get  over  this,  is  to  ufe  very  white  nut  oil 
drawn  without  fire,  and  to  put  it  into  two 
leaden  veflels,  and  fet  in  the  fun  till  it  grow 
thick  in  the  proportion  of  the  weak  oil,  of 
which  notice  will  be  taken  below  ;  for  that 
which  is  intended  to  form  this  thick  oil,  muft 
be  continued  in  the  fun  a  confiderable  time. 
Flake  white  muft  then  be  taken ;  which  (if  it 
be  not  before  prepared)  muft  be  ground,  and 
wafhed  over  till  it  be  extremely  fine  ;  and 
then  being  dry,  it  muft  be  ground  with  the 
weak  oil,  of  which  no  more  ftiould  be  ufed, 
than  the  leaft  quantity  required  for  grinding 
the  flake ;  after  this  the  thicker  oil  muft  be 
added  in  the  manner  before  diredted  for  the 
printing  ink,  p.  16.  Then  having  taken  an 
impreffion  with  black  printing  ink,  or  any 
other  colour  from  the  firft  plate,  that  is  en- 
tirely engraved,  or  coarfe  grey  paper,  it  muft 
be  fufrered  to  dry  ten  or  twelve  days :  when 
thefe  prints  having  been  wet,  another  impref- 
fion muft  be  made  upon  them  by  the  plate, 
on  which  the  lights  are  engraven,  charged 
with  the  white  flake  and  oil  in  the  ufual 
manner  of  printing :  taking  care  that  the  cor- 
refpondent  parts  of  the  plate,  and  the  im- 
preffion already  made,  may  be  adapted  ex- 
actly. By  this  means  the  printing  in  chiaro 
pfcuro  is  perfectly  performed. 
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CHAR  VII. 

Of  engraving  wood  with  a  view  to 
printing. 

lH?Ngraving  in  wood,  with  a  view  to  print- 
f"\  ing,  is  performed  in  an  oppofite  manner 
to  that  on  copper  plates ;  for  in  the  latter,  the 
lines  which  are  to  produce  the  expreffion  or 
delineation  on  the  paper  are  funk  or  hollowed  -9 
whereas,  in  this  kind,  they  are  projecting  or 
raifed,  as  in  the  cafe  of  letter  printing. 

The  inftruments  employed  for  this  kind  of 
engraving  are,  with  refpe£t  to  the  calking  or 
drawing  the  defign,  the  fame  with  thofe  ufed 
for  copper  plates,  and  on  other  occafions: 
thofe  employed  for  the  cutting  and  forming 
the  figure  in  the  wood  itfelf,  are  knives,  chiz- 
zels,  and  gouges. 

The  knives  may  be  formed  like  penknives, 
but  fhould  round  greatly  towards  the  point ; 
and  fome  fhould  be  had  with  very  fmall  and 
narrow  blades. 

The  chizzels  fhould  be  of  very  different 
fizes,  and  made  with  one  fide  flat,  but  of  very 
thin  fubftance;  that  fmaller  or  larger  pieces 
may  be  taken  off  with  the  greater  linear 
exadlnefs. 

The  gouges,  or  round  chizzels,  fhould, 
likewife,  be  of  different  fizes,  and  fedions  of 
different  circles:   they  may  be  made  in  the 

fame 
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fame  form  with  thofe  commonly  ufed  for 
carving  ornaments  in  wood. 

Being  prepared  with  thefe  inftruments,  the 
choice  of  the  wood  is  the  next  principal  care, 
in  order  to  fuccefs  in  this  kind  of  engraving : 
which  can  never  be  poffibly  well  performed, 
but  on  the  proper  kind.  Beech,  peartree,  and 
box,  are  all  ufed  for  this  purpofe :  but  the  laft 
is  moft  fuitable;  being  more  compact,  and 
having  a  lefs  grain.  Pieces  fhould  be  chofen, 
which  are  wholly  free  from  all  knots,  and  va- 
riation of  the  texture ;  and  regard  fliould  like- 
wife  be  had  to  their  having  been  fawed  or 
divided  from  the  body  of  the  tree,  according 
to  the  true  line  of  the  grain;  for  unavoidable 
cutting  crofs  the  grain  renders  the  railed 
work  too  weak  to  bear  the  additional  difad- 
vantage  of  being  originally  impaired,  by  being 
fawed  off  from  the  trunk  in  an  oblique  di- 
rection to  the  lines.  It  is  proper  alfo  the 
wood  fliould  be  kept  a  confiderable  time  in 
the  plank  before  it  be  applied  to  this  purpofe; 
otherwife,  after  it  is  engraved,  it  may  warp 
before  the  whole  of  the  impreffions,  there 
may  be  occafion  to  take  from  it,  may  be 
worked  off ;  which  warping,  even  in  the 
fmalleft  degree,  would  intirely  fpoil  it  for 
further  ufe.  To  prevent  this,  it  may  not  be 
improper,  where  there  is  a  profpeft  of  keep- 
ing the  wooden  print  for  any  length  of  time, 
to  ufe  very  thin  plank,  and  cement  it  down, 
as  is  praftifed  in  Sneering,  upon  thick  old 
plank  that  is  thoroughly  feafoned  :  and  the 

additional 
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additional  weight  will,  in  raoft  cafes,  rather  be 
an  advantage  than  an  injury.  The  thicknefs 
of  the  plank  for  engraving,  where  no  other 
is  fuperadded,  Should  be  an  inch  or  upwards; 
but  if  it  be  laid  on  another,  then  it  need  not 
be  more  than  a  fourth  of  that  thicknefs  ;  and 
the  other,  added  to  ftrengthen  it,  may  be  an 
inch  and  quarter,  or  half.  But  this  is  to  be 
underftood  only  of  thofe  intended  for  very 
large  defigns :  for  in  leffer,  a  proportionable 
diminution  may  be  made ;  allowing  always, 
neverthelefs,  fuch  thicknefs  as  v/ill  admit  of 
the  cutting  without  weakening  the  main -fub- 
ftance,  fo  as  to  hazard  the  breaking  of  the 
print  by  any  flight  accident.  The  wood  be- 
ing chofen,  and  cut  into  a  proper  form  and 
fize,  it  rauft  be  planed  as  even  and  truly  as 
poffible ;  and  will  be  then  ready  to  receive 
the  drawing  or  calking  of  the  defign  to  be 
engraved.  But  to  render  the  effect  of  fuch 
drawing  or  calking  more  apparent,  as  well  as 
to  prevent  the  running  of  the  ink,  if  any  be 
ufed  in  making  the  drawing,  the  following 
method  may  be  pradifed. 

"  Take  white  lead,  and  temper  it  with 
<c  Water  by  grinding.  Then  fpread  it  firft 
<c  thinly  on  the  furface,  by  a  brufh  pencil; 
"  and  afterwards  rub  it  well  with  a  fine  linnen 
"  rag,  while  yet  wet :  and,  when  it  is  dry, 
ct  brum  off  any  loofe,  or  powdery  part  by  a 
tc  foft  pencil." 

If  the  defign  be  fketched  on  the  wood  by 
drawing,  it  may  be  done  by  Indian  or  com- 
mon 
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mon  ink,  (but  the  firft  is  far  preferable,) 
either  by  a  pen  or  pencil  -y  or  by  a  black-lead 
pencil  j  though  that  fcarcely  marks  ftrongly 
enough  for  finer  work.  But  if,  which  is 
more  common  when  the  defign  is  taken  from 
any  drawing  or  print,  it  is  calked  on  the  wood, 
the  means  before  directed  for  calking  defigns 
on  copper  plates,  or  thofe  ufed  on  other  occa- 
lions,  may  be  employed :  or  figures  are  fome- 
times  cut  out  of  prints,  (which  is  to  be  done 
by  taking  away  all  the  white  part  or  blank 
paper,)  and  cemented  on  the  furface  of  the 
wood,  and  in  this  cafe,  gum  water  only  is  ne- 
ceflary  to  hold  the  paper  to  the  wood.  There 
is  another  method,  likewife,  which  is  the  lay- 
ing the  entire  print  fmeared  over  with  gum 
tragacanth  on  the  wood  ,  and  after  it  is  dry, 
wetting  the  paper  again  with  water  only  ;  and 
then  rubbing  it  off :  by  which  means  the 
printing  ink  will  be  left  on  the  board. 

The  defign  being  thus  Iketched  on  the 
wood,  by  drawing,  calking,  or  cementing  a 
former  print,  the  wood  muft  be  cut  away  be- 
twixt the  lines  of  all  the  feveral  parts ;  which 
muft  be  dene  by  the  chizzels,  gouges,  or 
knives,  according  to  the  different  figure,  length, 
or  breadth  of  the  pieces  to  be  taken  away.  In 
large  figures,  where  the  lines  run  in  a  right 
direction,  the  chizzels  will  perform  the  work 
with  moft  expedition  and  truth ;  and  where 
curve  lines  occur,  the  gouges  muft  be  fub- 
ftitutedj  the  knives  being  principally  to  be 
uied,  either  for  fmall  work,  or  for  repairing 

larger, 
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larger,  where  the  chizzels  and  gouges  cannot 
be  applied  with  fufiicient  exadtnefs ;  or  have 
left  parts  that  want  retouching  and  finifhing. 

The  engraving  in  wood  is  much  more  dif- 
ficult and  tedious  than  that  of  copper :  be- 
caufe,  in  cutting  it,  and  picking  out  the  fepa- 
rated  pieces,  the  grain  of  the  wood,  when  it 
is  crofted,  renders  the  remaining  parts  fo  ex- 
tremely fragile,  that  they  are  apt  to  break  and 
fly  out  to  the  deftrudtion  of  the  efFedt.  This 
has  occafioned  the  ufe  of  copper  plates  to  fu- 
perfede  the  other,  in  all  cafes,  except  for  very 
ordinary  purpofes.  But  though  this  is  rea- 
fonably  done  with  refpedt  to  high-finifhed 
prints,  yet,  in  the  reprefentation  of  plants  and 
flowers,  and  in  defigns  for  paper  hangings, 
where  the  outline  only,  as  is  frequently  the 
cafe,  is  wanted  to  be  printed,  and  that  in  a 
bold  full  manner,  this  method  will  be  found 
cheaper,  and  more  effectual,  than  the  ufe  of 
copper  plates. 

As  the  accident  above  mentioned  of  the 
breaking  off  of  part  of  the  raifed  work  is  liable 
to  happen  frequently,  even  when  the  greateft 
care  is  taken,  it  may  not  be  improper  to  pro- 
pofe  a  remedy  for  the  defedt  occafioned  by  it. 
This  is,  to  cut  out  fo  much  of  the  work  as  is 
injured  in  a  fquare  piece  j  going  lower  than 
the  wood  was  cut  in  the  engraving:  and  then 
to  replace  the  fquare  part  fo  cut  out  by  another 
piece  exactly  of  the  fame  form  and  fize;  which 
(hould  be  fixt  in  its  place  by  means  of  ifinglafs 
glue  >  and,  after  the  glue  is  thoroughly  fet  and 
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dry,  planed  to  an  exa£t  level  with  the  project- 
ing parts  of  the  engraved  wood,  and  then  en- 
graved over  again;  the  parts  of  the  defign  or 
figure  to  which  it  correfponds  being  previoufly 
drawn  or  calked  upon  it. 

The  manner  of  printing  with  wooden 
prints  is  much  more  expeditious  and  eafy, 
though  the  trouble  and  difficulty  of  engrav- 
ing them  be  much  greater,  than  that  of  cop- 
per plate.  Becaufe  they  require  only  to  be 
dipt  in  the  printing  ink,  and  imprefled  on  the 
objedt  in  the  fame  manner,  and  with  the  fame 
apparatus,  as  the  letter  printing  is  managed : 
and  for  purpofes  that  do  not  require  great  cor- 
reftnefs,  the  impreflion  is  made  by  the  hand 
only;  a  proper  handle  being  fixed  to  the 
middle  of  the  print ;  by  which  it  is  firft  dipt 
in  the  ink,  fpread,  by  means  of  a  brufh,  on  a 
block  of  proportionable  fize  covered  with  lea- 
ther; and  then  lifted  up  inftantly,  and  dropt 
with  fome  little  force  on  the  paper,  which  is 
to  receive  the  impreflion. 


PART 


PART  III 


Of  the  nature  and  compofition  of 
glafs  :  and  the  art  of  counterfeit- 
ing gems  of  every  kind. 


CHAP.  I. 

Of  glafs  in  general. 

BY  glafs,  as  here  treated  of,  is  to  be  un~ 
derftood,  the  artificial  vitrifications  of 
bodies,  made  to  anfwer  fome  ufeful 
purpofe,  either  in  dooieftic  neceflaries,  or 
other  articles  of  commerce  :  and  the  obfer- 
vations  and  directions  given  with  regard 
to  it,  in  this  treatife,  are  fuch  only  as 
refpeCt  the  improvement  of  the  art  of  pre- 
paring and  compounding  the  kinds  appli- 
cable to  thefe  ends  in  the  different  manu- 
factures of  it.  For  the  more  fpeculative 
and  philofophic  difquifitions  on  its  nature 
are  avoided,  where  they  lead  to  no  princi- 
ples that  are  capable  of  being  applied  to 
praftice.     The  methods  of  modelling  and 
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forming  it  into  all  the  variety  of  vefiels, 
and  other  figures,  into  which  it  is  wrought, 
are  like  wife  omitted :  becaufe  they  are  al- 
ready, or  may  be  by  other  means,  well 
known  to  thofe  who  have  any  concern  with 
them  as  an  employment;  or  like  all  other 
occupations  of  artifans,  may  be  much  more 
eafily  and  better  learnt  by  fuch  as  are  de- 
firous  to  be  initiated  into  an  operative  know- 
ledge of  them,  from  an  infpeCtion  of  aCtual 
works,  and  trials  to  imitate  what  is  there 
to  be  fcen  done,  than  they  can  by  the  moft 
explicit  verbal  directions. 

The  manufadtured  glafs  at  prefent  in  ufe 
may  be  divided  into  three  general  kinds, 
white  tranfparent  glafs,  coloured  glafs,  and 
common  green  or  bottle  glafs.  Of  the  firft 
kind,  there  is  a  great  variety  of  forts,  ac- 
cording to  the  feveral  purpofes  intended  to 
be  ferved  by  it,  either  for  making  domeftic 
utenfils,  or  lights  for  inclofed  places:  and 
of  the  fecond,  there  is  like  wife  a  (till  greater 
multiplicity  of  fpecies,  differing  in  their  co- 
lour, or  other  properties,  according  to  the 
occafions  for  which  they  are  wanted  :  but  of 
the  laft,  there  is  no  diftinguifhed  difference 
of  fort ;  except  what  the  accidental  man- 
ner of  preparation  and  management,  prac- 
tifed  according  to  the  fkill  or  art  of  par- 
ticular directors  of  manufactories,  may  oc- 
cafion. 

In  order,  however,  to  fpeak  more  intel- 
ligibly of  the  nature  of  the  manufactured 
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gtafi,  to  be  here  treated  of,  it  is  proper 
,  to  give  fome  diftinft  notion  of  vitrification 
in  general.  But  I  fhall  not  endeavour  to 
pufh  the  matter  to  thofe  almoft  metaphy- 
seal lengths  to  which  Becher,  Stahl,  and 
others,  have  endeavoured  to  carry  it;  even 
far  beyond  the  conclufions  which  can  be 
fupported  by  indu&ions  from  fufficient  ex- 
periments. Vitrification  then  (according  to 
the  more  general  and  obvious  notions  of  its 
..  nature)  is  a  change  which  may  be  wrought 
in  moft  kinds  of  fixt  bodies,  or  rather  in 
all  under  fome  eircumftances,  by  the  means 
of  heat,  applied  in  various  degrees,  accord- 
ing to  the  various  nature  of  the  bodies : 
from  which  change,  they  become  fluid  3  arid 
continue  fo  while  kept  in  the  fame,  or 
any  greater  degree  of  heat ;  and,  when  be- 
come cold,  acquire  tranfparency,  fragility,  a 
great  but  not  abfolute  degree  of  inflexibi- 
lity, a  total  want  of  malleability,  and  in- 
folubility  in  water.  All  thefe  qualities  are 
infeparably  attendant  on  perfect  vitrificati- 
on: though  there  may  be  many  preparati- 
ons of  artificial  glafs,  even  among  thofe 
that  are  in  common  ufe,  in  which  fome  of 
them  are  wanting.  But  this  is,  neverthelefs, 
only  where  the  vitrification  is  immature ;  or 
where  there  is  an  admixture  of  other  bodies 
With  the  vitrified  matter:  as  in  the  cafe  of 
the  opake  white  glafs ;  in  which  the  matter 
giving  the  milky  colour  is  in  an  unvitrified 
ftate,  and  confequently  deftroys  the  tranfpa- 
Vol.  II,  rency; 
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rency ;  or,  in  the  compofitions  where  too 
great  a  proportion  of  falts  is  ufed,  when  the 
glafs  produced  will  be  foluble  in  water,  though 
perfect  with  refpeft  to  all  the  other  qualities. 
In  both  thefe  cafes  there  is  the  prefence  of 
an  heterogeneous  body,  befides  the  proper  glafs ; 
and  therefore,  if  the  whole  mafs  be  confidered 
as  in  a  vitrific  ftate,  it  muft  be  deemed  to  be 
in  an  imperfect  one,  though  the  compofition, 
in  the  inftance  of  the  white  glafs,  be  adapted 
by  this  very  circumftance  to  the  (Economical 
purpofe  for  which  it  is  intended.  The  fame 
principle  will  be  verified  on  a  due  examina- 
tion in  all  the  other  forts  of  manufactured 
glafs,  as  well  as  in  accidental  commixtures, 
where  the  appearances  of  the  glafs  difagree 
with  the  fyftem  of  qualities  required,  in  the 
above  given  definition,  to  the  perfect  confti- 
tution  of  glafs. 

From  the  nature  of  vitrification,  it  there- 
fore appears,  that  all  fixed  bodies  are  capable 
of  being  the  materials  of  perfect  glafs  under 
fome  circumftances.  But  as  the  means  of  vi- 
trification are  limited  with  regard  to  the  ma- 
nufactured glafs,  fuch  bodies  only  are  proper 
to  become  the  ingredients  of  the  perfect  kinds 
of  it,  as  are  eafily  to  be  procured  in  due  quan- 
tity, and  admit  of  being  vitrified  by  the  heat 
of  a  furnace  either  alone,  or  by  their  com- 
mixture with  others,  which  may  promote  this 
change  in  them :  and  in  the  cafe  of  the  im- 
perfect forts,  fuch  as  that  above  mentioned, 
bodies  that  are  not  capable  of  being  vitrified, 
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by  the  means  there  employed,  are  alfo  taken 
in  as  materials :  where  they  are  required  to 
give  the  particular  properties  wanted  in  each 
peculiar  fort.  The  principal  fubftances,  there- 
fore, that  are  chofen  for  the  compofition  of 
manufactured  glafs,  are,  fand,  flints,  and  other 
foffile  bodies  of  a  ftony  and  earthy  texture; 
metals  and  femi-metals  of  all  kinds  previoufly 
prepared  by  calcination,  or  other  operations  ; 
arfenic  and  zafTer,  which  are  prepared  parts  of 
a  foffile  ;  and  all  falts  of  a  fixt  kind. 

Among  thefe  fubftances  there  are  fome, 
which  are  ftrongly  reluctant  to  the  vitreous 
fufion,  and  could  fcarcely  alone  be  ever  con- 
verted to  glafs ;  at  leaft  not  by  the  heat  of  any 
furnaces ;  and  yet  are  fuch,  as  are  moft  capa- 
ble of  giving  firmnefs  and  tenacity  to  that  in 
which  they  are  admitted ;  as  alio  of  being 
more  copioufly  provided  at  a  fmall  expence. 
There  are  others,  on  the  contrary,  that  vitrify 
in  a  much  lefs  heat  than  that  commonly  em- 
ployed in  the  working  of  glafs ;  and  have 
likewife  this  attendant  property  along  with 
their  own  pronenefs  to  vitreous  fufion,  that 
they  accelerate  and  produce  it  in  many  of 
thofe  that  are  other  wife  more  repugnant  to  it  5 
and  caufe  them,  by  their  commixture,  to  vi- 
trify in  a  greatly  lefs  degree  of  heat  than  they 
otherwife  would.  This  property  of  promoting 
vitrification  is  called  technically  fluxing  the 
bodies  on  which  they  fo  ad ;  and  on  the  pro- 
per application  of  this  principle  to  practice  lies 
the  main  ftrefs  of  Ikill  in  the  art  of  com- 
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pounding  glafs ;  as  the  favings  in  the  original 
coft  of  the  ingredients,  in  time  and  in  fewel, 
as  well  as  the  qualities  of  the  glafs  produced, 
depend  chiefly  on  the  thorough  intelligence, 
in  this  view,  of  the  nature  of  the  bodies, 
proper  to  become  ingredients  of  it.  The  next 
important  relation,  in  which  bodies  ftand  with 
refpecl:  to  the  compofition  of  glafs,  is  the  eflfecT: 
they  may  have  on  its  colour  by  their  admixture : 
in  order  to  deftroy  all  kinds  of  which  in  fome 
cafes,  and  to  produce  them  in  others,  ingre- 
dients are  frequently  added,  that  are  not  other- 
wife  neceffary ;  as  being  no  way  fubfervient  to 
the  general  view.  This  conftitutes  therefore 
the  other  great  objecT:  of  Ikill  in  the  art  of 
making  glafs :  for  the  knowing  properly  how 
to  take  away  all  colour  from  the  transparent 
white  glafs,  and  to  impart  any  kind  delired, 
to  proper  compofitions  on  other  occafions, 
is  of  the  next  great  moment  to  the  being  able, 
by  the  moft  cheap  and  eafy  means,  to  procure 
a  due  vitrification. 

According  to  the  above  fpecified  intentions, 
in  which  the  feveral  fubftances  ferving  for  the 
materials  of  glafs  are  ufed,  they  may  be  pro- 
perly diilinguiihed  into  three  kinds,  as  making 
the  body,  flux,  and  colorific  matter. 

The  fubftances  which  have  been  employed 
in  forming  the  body  of  glafs  are  fand  (by  which 
i3  only  to  be  underftood  the  white  kinds)  flints, 
talc,  fpar,  and  feveral  other  ftony  foffiles.  All 
thefe  vitrify  of  themfelves  too  flowly,  to  pro- 
duce perfect  glafs  by  the  degree  of  heat  that 

can 


Of  Glass.  229 
can  be  applied  to  them  when  in  larger  maffes : 
which  makes  them  therefore  require  the  addi- 
tion of  thofe  other  kinds,  whofe  fluxing  power 
may  remedy  this  defedt  in  them :  while  they, 
on  the  other  hand,  being  of  low  price,  and 
to  be  procured  in  unlimited  quantities,  and 
giving  that  hardnefs,  ftrength,  and  infolubi- 
lity,  which  cannot  be  had  in  any  glafs,  form- 
ed of  other  fubftances  without  them,  are  yet 
effential  and  indifpenfibly  neceflary  ingredients 
in  all  kinds  of  manufactured  glafs. 

The  fubftances,  which  are  ufed  as  fluxing 
ingredients  in  glafs,  are,  red  lead,  pearl >a(hes, 
nitre,  fea  fait,  borax,  arfenic,  the  fcoria  of 
forges,  commonly  called  clinker rs,  and  wood- 
afhes  containing  the  calcined  earth  and  lixiviate 
falts,  as  produced  by  incineration.  The  pre- 
fence  of  fome  of  thefe  bodies  is  always  equally 
neceffary  v/ith  that  of  thofe  which  form  the 
body,  in  all  the  compofitions  of  manufa&ured 
glafs.  But  the  ufe  of  them,  both  with  refpedt 
to  choice  and  proportion,  is  greatly  varied  in 
different  works;  even  where  the  fame  kind 
of  glafs  is  intended  to  be  produced:  as  the 
general  nature  of  them  has  never  been  hitherto 
underftood  by  the  directors  of  fuch  works ;  and 
they  have  only  implicitly  followed  the  beft 
receipts  they  could  procure,  carefully  keeping 
them  fecret,  when  they  happened  either  by 
communication  or  their  accidental  difcovery 
to  be  poffeffed  of  fuch  improvements,  as  gave 
them  any  advantages  over  their  fellow  opera- 
tors. 

0^3  The 
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The  fubftances,  which  have  been  applied 

as  cclori/ic  matter  in  manufactured  glaf,  are 
extremely  numerous  and  various;  as  all  the 
fpecies  of  metals  and  femi-  metals,  with  many 
other  mineral  and  foffile  bodies,  have  been 
ufed  for  the  producing  fome  colour  or  other ; 
and  make  a  large  field  of  fpeculative  and  prac- 
tical knowledge.    The  art  of  ftaining  glafs, 
with  all  the  variety  of  colours  in  the  greateft 
degree  of  force  and  brightnefs,  is  not  however 
of  fo  much  importance  commercially  confi- 
dered,  as  the  knowing  how  to  banifti  and  ex- 
clude, with  eafe  and  certainty,   the  colours 
which  of  themfclves  arifc  in  moft  of  the  com- 
pofitions  for  glafs  intended  to  be  perfectly  trans- 
parent and  colourlels.    For  this  lafL  purpofe, 
nitre  and  magnefia  are  the  principal  fubftances 
employed,  in  the  manufactures  of  this  coun- 
try;   and  extremely  well  anfwer  the  end: 
though  not  without  ^enhancing  the  expence 
of  the  glafs  by  the  ufe  of  the  firft;  and  in  a 
fmall  degree  injuring  its  tranfparency  by  that 
of  the  latter ;  as  may  be  demonftrated  by  prin- 
ciples that  are  unqueftionable  in  themfelves, 
though  wholly  unknown  to  thofe  who  are 
practically  concerned  in  thefe  matters. 

From  thefe  three  kinds  of  fubftances,  duly 
combined  together  by  commixture  and  ade- 
quate heat,  or  in  fome  cafes  from  the  two  firft 
only,  all  the  forts  of  manufactured  glafs  at 
prefent  in  ufe  are  formed.  The  general  man- 
ner of  doing  which  is  to  reduce  thofe  kinds 
of  bodies,  that  are  in  grofier  maffes,  to  pow- 
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der;  and  then,  all  the  ingredients  being  tho- 
roughly well  mixt  together  by  grinding,  and 
put  into  proper  pots,  to  place  them  in  a  fur- 
nace where  the  heat  is  fufficient  to  bring  them 
to  a  due  ftate  of  fufion  ;  in  which  they  are  to 
be  continued  till  thfe  vitrification  be  com- 
pleted. 

This  proper  degree  of  vitrification  muft  be 
diftinguifhed  by  the  tranlparent  and  equal  ap- 
pearance of  the  matter,  when  a  fmall  portion 
is  taken  out  and  fuffered  to  cool :  except  in 
the  cafe  of  thofe  forts  where  the  glafs  is  not 
perfeft,  with  regard  to  which,  a  judgment 
muft  be  made  from  their  having  attained  or 
wanting  that  peculiar  appearance,  which  the 
particular  fort  is  required  to  have.  It  may  be 
proper  to  fubjoin,  that  in  all  cafes,  the  vitrifi- 
cation is  fooner  and  more  eafily  made  perfect 
in  proportion  as  the  ingredients  are  reduced  to 
the  ftate  of  a  finer  powder,  and  more  intimate- 
ly commixt. 
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CHAP.  EL 

Of  the  particular  nature  of  the  mate- 
rials uled  in  the  compofition  of  ma- 
nufactured glafs. 


SECTION  L 

Of  the  materials  ferving  for  the  body 

TH  E  materials  employed  to  give  a  body 
to  glafs  are,  fand,  flints,  talc,  fpar,  and 
fome  other  ftony  and  terrene  fofiiles. 

Sand  is,  at  prefent,  almoft  the  only  kind  of 
fubftance  which  is  ufed  in  this  intention  in  the 
Britifh  manufactures  of  glafs ;  and  with  great 
reafon,  as  it  extremely  well  anfwers  the  pur- 
pofe;  and  does  not  demand  the  pervious  pre- 
paration of  calcination,  that  is  neceffary  with 
refpedt  to  flints  and  ether  llone  ;  and  as  it  can 
be  with  certainty  procured  in  any  quantity 
demanded.  The  kind  of  fand  mc^  n*  for 
making  the  white  tranfparent  kindb  of  glafe, 
is  that  brought  from  Lynn  in  Norfolk,  by  the 
name  of  which  place  it  is  diftinguifhed:  and 
there  is  alfo  another  kind  of  this,  but  inferior, 
brought  from  Maidftone  in  Kent.  It  is  white 
and  fhining;  and,  examined  by  means  of  a 
microfcope,  appears  to  be  fmall  fragments  of 


Of  Glass.  233 
rock  chryftal;  from  which  it  does  not  feem, 
by  any  experiments,  to  differ  in  its  qualities ; 
and  the  glafs  formed  of  it  may,  therefore, 
properly  be  confidered  as  made  of  chryftal. 
The  introduction  of  the  ufe  of  it  into  the  manu- 
fadures  of  glafs  in  this  country  has  almoft 
wholly  fuperfeded  that  of  flints :  from  which 
it  no  way  differs  in  this  application,  but  in  the 
being  fo  me  what  flower  in  vitrifying;  which 
makes  it  require  in  proportion  a  greater  ftrength 
of  flux  and  fire :  but  to  compensate  for  this  dis- 
advantage, it  is  clearer  in  its  own  colour,  and 
much  freer  from  heterogeneous  tinging  bodies, 
which  injure  the  colour  of  the  glafs ;  and  fre- 
quently give  embarraffment  where  flints  are 
ufed.  The  fand  requires  no  previous  prepara- 
tion for  common  and  groffer  purpofes;  efpe- 
cially  where  nitre  is  ufed  ;  which  burns  out 
the  fulphureous  matter  from  any  filth  of  the 
nature  of  animal  and  vegetable  fubftances;  and 
confequently  calcines  them  to  an  earth  no  way- 
injurious  to  the  glafs:  but  for  nicer  purpofes, 
and  where  no  nitre  is  ufed,  it  is  proper  to 
purify  or  cleanfe  the  fand  by  warning :  which 
may  be  thus  done.  Pour  water  upon  it ;  and, 
having  ftirred  them  well  about,  incline  the 
veffel  immediately,  in  fuch  manner,  that  the 
water  may  run  off,  and  carry  with  it  the  filth 
that  will  float  in  it:  by  repeating  which  a  few 
times,  the  fend  will  be  freed  from  all  the  he- 
terogeneous matter  that  is  lighter  than  itfelf. 
For  coarfe  glafs,  other  kinds  of  fand  of  a  fofter 
texture  are  ufed :  as,  befides  the  advantage  of 

being 
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being  cheaper,  they  are  more  eafily  vitriablc 

than  flints  j  and  confequently  make  a  faving 

in  the  fluxing  bodies  which  are  to  be  added  to 

them. 

Flints  are  the  next  important  article  in  the 
fubftances  which  are  ufed  for  forming  the  body 
of  glafs  y  and  were  indeed  the  only  kind  em- 
ployed in  larger  works,  where  any  better  forts 
of  glafs  were  manufactured,  before  the  ufe  of 
the  white  fand  excluded  them  in  all  places 
where  it  is  to  be  conveniently  obtained.  Since, 
for  the  reafons  above  given,  it  is  a  more  eligi- 
ble material,  unlefs  for  experiments,  or  where 
very  fmall  quantities  are  required ;  in  which 
cafe  the  calcined  flints  being  more  eafily  re- 
duced to  an  impalpable  powder,  may  poffibly 
be  more  commodioufly  employed  than  the  fand. 
Flints  yet,  however,  continue  to  be  ufed  where- 
ever  the  proper  fand  cannot  be  procured  at  a 
reafonable  charge,  as  the  fole  ingredient  for 
'  forming  the  body  of  the  better  kinds  of  glafs: 
fmce  they  are,  in  moft  places  where  they  are 
naturally  found,  to  be  had  in  extreme  great 
quantities;  and  the  expence  of  calcining  them 
does  not  enhance  their  whole1  coft  to  a  degree 
beyond  what  the  current  price  of  glafs  may 
bear.    The  goodnefs  of  flints  with  refpedt  to 
this  ufe  of  them  muft  be  diftinguifhed  by  their 
clear  tranfparent  black  colour;  and  all  fuch  as 
are  marbled  with  brown  or  yellowifh  colour 
fliould  be  rejected,  for  fear  of  iron,  which  fre- 
quently lurks  in  them  under  that  appearance, 
and  is  very  injurious  to  the  colour  of  glafs  if  it 

get 
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get  admiffion  into  it;.  Such  fhould,  therefore, 
be  carefully  pickt  out  when  found  in  parcels  of 
the  clearer  fort;  but  if  the  greater  part  of  any 
parcel  appear  fo  marked,  it  fhould  not  be  ufed 
till  trial  be  made  in  a  fmall  quantity,  whether 
the  difcolouring  be  owing  to  any  fubftance  de- 
trimental to  the  colour  of  glafs  or  not.  It  is 
always  neceflary,  that  flints  fhould  undergo  a 
calcination  before  they  be  ufed  in  the  compo- 
fition  of  glafs :  as  well  becaufe  they  are  not 
otherwife  to  be  reduced  to  a  texture,  which 
will  admit  of  their  being  powdered,  in  order 
to  their  due  commixture  with  the  other  ingre- 
dients; as  becaufe  they  are  not  fufceptible  of 
vitrification  till  a  proper  change  be  produced 
in  them  by  calcination.  This  calcination  muft 
be  performed  by  putting  them  into  a  furnace 
of  a  moderate  heat,  being  firft  dipt  in  water  ; 
and  continuing  them  there  till  they  become 
iritirely  white,  even  to  the  moft  interior  part: 
which  will  require  a  greater  or  lefs  time,  ac- 
cording to  their  magnitude,  and  the  degree 
of  heat  of  the  furnace.  When  they  are  thus 
rendered  white,  they  muft  be  taken  out  of 
the  fire ;  and  inftantly  immerfed  in  cold  water; 
where  they  muft  remain,  till  they  be  again 
cold :  and  then  they  will  be  found,  if  duly 
calcined,  to  be  cracked  and  fhivered  into  flaky 
pieces ;  and  to  become  fo  foftly  brittle  as  to  be 
eafily  reducible  to  powder.  Some  part  will 
neverthelefs  be  always  found  infufficiently  cal- 
cined; which  may  be  diftinguifhed  by  their 
harder  and  more  obdurate  confidence:  and 

they 
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they  muft  be  carefully  feparated,  in  order  to 
be  recalcined  -y  as  they  will  otherwife  greatly 
retard  and  impede  the  powdering  of  the  duly 
calcined  parts.  Thofe  which  are  properly  cal- 
cined muft  then  be  levigated,  by  means  of 
mills  or  other  implements,  accordingly  as  the 
quantity  or  opportunity  may  make  it  expe- 
dient and  they  will  then  be  fit  for  ufing  in 
the  compofitions  for  glafs. 

Talc  of  various  fpecies  has  been  likewife 
ufed  in  the  fame  intention  as  fand,  and  flints: 
but  feldom  in  large  works.  It  fcmetimes  re- 
quires a  calcination,  in  order  to  its  due  pre- 
paration for  entering  into  the  compofition  of 
glafs:  but  neither  fo  great  a  heat,  nor  the 
quenching  in  cold  water,  are  neceflary  for 
bringing  it  to  a  proper  texture  to  bear  powder- 
ing. Some  forts  of  talc  are  much  mere  quick- 
ly verifiable  than  others ;  and,  fufing  eafily 
with  either  fait  of  tartar  or  lead,  may  there- 
fore be  ufed  in  default  of  flint,  or  fand  fuffi- 
ciently  white.  But,  with  refpedt  to  larger  manu- 
factures, the  ufe  of  flints  is  more  eligible ;  as 
they  are  to  be  procured  in  great  quantities  wi  h 
more  certainty  3  and  will,  in  general,  require 
much  lefs  flux  and  fire  to  bring  them  to  a  due 
ftate  of  vitrification. 

Several  other,  both  earthy  and  ftony,  fofiiles, 
have  been  likewife  ufed  for  forming  the  body 
of  glafs:  and  it  has  been  obferved,  that  moft 
kinds  of  ftony  fubftances,  which  will  fcintillate 
or  ftrike  fire  with  fteel,  are  vitriable  within 
the  degree  that  fits  them  for  this  purpofe. 

But 
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But  as  they  are  neither  ufed  at  prefent,  nor 
promife  to  be  any  vsjay  advantageous  in  prac- 
tice, as  far  as  is  hitherto  known  of  them,  I 
mall  omit  enumerating  them  as  being  foreign 
to  the  purpofe  in  hand :  except  with  refpedt 
to  two  kinds.  The  one  of  thefe  is  called  motion 
by  the  French  j  and  is  found  in  great  quan- 
tities, as  an  upper  cruft  in  many  freeftone 
quarries :  and,  as  it  may  be  ufed  without  any 
previous  preparation,  and  is  very  quickly  vitri- 
fiable,  may  be  ferviceable,  on  fome  occafions, 
to  thofe  who  may  want  to  form  glafs,  or  vi- 
treous compofitions,  where  this  may  be  pro- 
cured with  more  eafe  than  any  of  the  before- 
mentioned  fubftances.  The  other  is  the  white 
round  femi-tranfparent  river  pebbles,  which 
vitrify  very  foon ;  and,  if  chofen  colourlefs, 
make  a  very  white  glafs ;  but  they  muft  be 
calcined,  as  the  flint,  by  putting  them  into  the 
fire  till  they  be  red  hot  and  then  quench 
them  in  cold  water,  in  order  to  bring  them  to 
a  ftate  fit  to  undergo  powdering. 

Kunckel  confounds  the  calcined  flints,  and 
all  other  ftones  ufed  for  making  glafs,  under 
the  name  of  fand,  in  his  receipts;  notwith- 
ftanding  he  admits  of  a  great  difference  in  their 
readinefs  to  be  vitrified:  as  in  the  cafe  of  cal- 
cined flints,  and  the  fofteft  kind  of  natural 
fand;  where  one  hundred  and  forty  pounds  of 
fait  are  required  to  a  hundred  and  fifty  pounds 
of  the  calcined  flints ;  and  only  one  hundred 
and  thirty  pounds  of  fait  to  two  hundred 
pounds  of  the  fand. 

SECT, 


238 


Of  Glass. 


SECTION  H. 

Of  materials  ufed  as  fluxes  in  the  com- 
pofltion  of  glafs. 

TH  E  materials  ufed  for  the  fluxes  in 
the  compofition  of  manufactured  glafs, 
are,  lead  pearl-aflies ;  nitre  ;  fea  fait ;  borax  ; 
arfenic  ;  fmiths  clinkers ;  and  wood-afhes  con- 
taining the  earth  and  lixiviate  falts  as  pro- 
duced by  incineration. 

Lead  is  the  prefent  mod  important  flux  in 
the  Britifh  manufactures  of  what  is  called 
flint  glafs :  but  it  mud  be  brought,  by  pre- 
vious calcination,  to  the  ftate  of  minium,  or 
what  is  called  red-lead.  This,  ufed  in  a  due 
proportion,  makes  a  tougher  and  firmer  glafs 
than  can  be  produced  from  falts  alone :  and 
is  yet  procured  at  a  very  fmall  expence.  But 
all  the  glafs  formed  of  lead  is  tinged  origi- 
nally with  yellow  ;  and  therefore  requires  the 
addition  of  nitre  to  burn  and  deftroy  the  ful- 
phur  or  phlogiftic  matter  it  contains,  in  order 
to  bring  it  to  a  more  colourlefs  ftate :  which 
addition  of  nitre  enhances  again  the  coft  of 
glafs  fo  compofed,  that  would  otherwife  be 
extremely  low.  There  is  another  reafon, 
like  wife,  for  the  addition  of  nitre,  or  fome 
other  fait,  to  operate  as  a  flux  in  the  glafs 
compounded  with  lead  ;  which  is,  that  there 
may  not  be  a  neceflity  of  ufing  beyond  a  cer- 
tain 
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tain  proportion  of  it.  For,  if  glafs  have 
much  lead  in  its  compofition,  it  will  fufter  a 
corrofion  by  the  air ;  which  gives  a  greyifh 
dulnefs  to  its  furface,  that  is  very  injurious 
both  to  its  beauty  and  utility.  It  is  needle fs 
here,  to  teach  the  manner  of  calcining  lead  ; 
becaufe  it  is  done  in  works  appropriated  to 
that  purpofe  ;  and  is  fold  by  the  proprietors 
of  thefe  works,  at  a  cheaper  rate  than  any 
particular  perfons  could  pretend  to  manu- 
facture it  for  their  private  ufe.  The  perfec- 
tion of  red  lead  lies  in  its  being  thoroughly 
well  calcined  5  which  is  beft  diftinguifhed  by 
its  rednefs,  inclining  to  crimfon,  and  in  its 
being  pure  ;  which  may  be  judged  of  by  the 
brightnefs  of  its  colour.  There  is  indeed  no 
materials  of  a  red  colour  cheap  enough  to 
adulterate  it  with,  except  powdered  bricks, 
or  fome  of  the  red  okers;  and  they  would 
immediately  fhew  themfelves,  in  the  vitrifica- 
tion of  the  fmaileft  quantity,  by  the  ftrong 
yellow  tinge  they  would  give  the  glafs. 

Pearl-afhes  is  the  next  leading  article  among 
the  fubftances  ufed  as  fluxes  in  glafs :  and  they 
at  prefent  moftly  fupply  the  place  of  the  Le- 
vari t-afhes,  the  barillas  of  Spain,  and  many 
other  kinds,  which  were  formerly  brought 
Jiere,  as  well  for  making  glafs  as  fope.  In 
the  kinds  of  glafs,  where  perfect  tranfparency 
is  wanted,  as  in  looking  glafs  plates,  and  all 
kinds  of  window-glafs,  falts  are  preferable  as 
a  flux  to  lead  ;  and,  confequently,  the  pearl- 
afhes  become  the  principal  matter  of  the  flux. 
3  For> 
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For,  as  all  the  lixiviate  or  fixt  alkaline  falts  of 
vegetables  are  the  lame  tor  this  purpofc,  when 
pure,  and  thofe  called  pearl-afhes  are  purer 
than  any  other  which  can  be  provided  at 
a  moderate  expence,  the  ufe  of  them  is  more 
expedient  than  of  any  other.  This  kind  of 
fixt  alkaline  falts,  called  pearl-afhes,  is  pre- 
pared in  Germany,  Ruffia,  and  Poland,  by 
melting  the  falts  out  of  the  afhes  of  burnt 
wood  ;  and,  having  reduced  them  again  to 
drynefs,  evaporating  away  the  moilture,  and 
calcining  them  for  a  confiderable  time  in  a 
furnace  moderately  heated.  But,  as  they  can- 
not be  prepared  with  advantage  in  this  coun- 
try, (though  in  America  they  unqueftionably 
might,  and  indeed  are  of  late,)  and  are  to  be 
had  at  a  reafonable  price  by  thofe  who  may 
have  occafion  to  ufe  them  in  making  glals, 
I  fhall  wave  entering  more  particularly  here 
into  the  detail  of  the  procefs,  by  which  they 
may  be  bed  and  moft  profitably  produced  ;  as 
not  properly  falling  within  the  intention  of 
this  work.  The  goodnefs  of  pearl-afhes  muft 
be  diftinguifhed  by  the  equal  and  white  ap- 
pearance of  them ;  as  it  confifts  in  their 
purity,  and  their  having  been  calcined  for  a 
long  fpace  of  time,  of  which  the  whitenefs, 
and  equal  appearance,  are  marks ;  unlefs  in 
the  cafe  of  fome  parcels  that  contain  lumps 
of  a  bluifh  caft  produced  by  the  calcination ; 
which  difcolouring  is  not,  however,  any 
proof  of  their  being  bad  :  but  any  brownifh 
caft  in  particular  parts,  or  greynefs  in  the 
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whole,  is  a  certain  criterion  of  their  not  being 
good.  This  muft,  however,  be  confined 
to  fuch  as  are  perfe&ly  dry  ;  which  can  only 
well  he  on  the  opening  the  cafks  they  are 
brought  over  in  :  for,  if  the  air  have  accefs  to 
them,  they  foon  deliquiate,  and  look  brown 
or  greyifh,  from  a  femi-tranfparency  they  ac- 
quire in  that  deliquiating  ftate.  There  is  one, 
and  the  moft  common  adulteration,  which  is 
made  in  thefe  falts,  that  is  not  eafiiy  diftin- 
guiftiable  by  the  appearance  5  it  is,  the  addition 
of  common  or  fea  fait,  to  them  ;  which  is 
fometimes  copioufly  made.  This  is  not,  how- 
ever, very  detrimental  in  the  application  of 
them  to  the  forming  glafs.  But  it  is,  never- 
thelefs,  a  difadvantage  confiderable  enough  in 
large  concerns,  to  buy  one  thing  for  another 
at  fix  times  its  current  price.  As  it  is  expedi- 
ent, therefore,  to  know  how  to  diftinguifh 
this  fraud,  the  following  method  is  propofed 
as  eafy  and  certain. 

Take  a  fmall  quantity  of  the  fait  fufpe&ed ; 
and,  after  it  has  lain  in  the  air  fo  as  to  be  a  lit- 
tle foftened  but  not  melted,  put  it  in  a  fire- 
fhovel  and  hold  it  over  the  fire  where  the 
heat  is  pretty  ftrong.  If  it  contain  any  com- 
mon fait,  a  crackling,  and,  as  it  were,  flight 
explofion  will  follow,  as  the  fait  grows  hot : 
which  decrepitation  is  a  certain  mark  of  com- 
mon fait  wherever  it  is  found. 

The  pearl-afhes  require  no  preparation ;  ex- 
cept where  extreme  great  tranfparency  is  re- 
quired, as  in  the  cafe  of  looking-glafs,  and 
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the  bed  window- glafs ;  in  which  cafes  a  puri- 
fication is  neceffary,  in  the  manner  which  will 
be  fhewn  in  fpeaking  of  thefe  particular  kinds. 

Nitre  in  its  refined  ftate,  in  which  it  is 
commonly  called  falt-petre,  has  been  form- 
erly much  ufed  as  a  flux  in  the  finer  kinds  of 
glafs ;  and  is  now  likewife  employed  in  moft 
compofitions  of  the  fame  nature.  But  this 
is  a  noted  one  by  thofe  who  are  at  all  ac- 
quainted with  the  principles  of  the  art,  fo 
much  in  the  intention  of  a  flux,  as  in  that 
of  a  colorific  ingredient ;  from  its  power  of 
rendering  glafs  colourlefs,  by  deftroying  the 
phlogifton  in  lead,  or  in  any  vegetable  or  ani- 
mal matter,  which  may  tinge  the  glafs ;  as 
we  (hall  have  occafion  to  obferve  more  parti- 
cularly in  its  proper  place.  As  a  flux,  it  is 
lefs  powerful  than  fixt  alkaline  falts  of  vegeta- 
bles :  and  being  dearer  by  much,  its  ufe  would, 
therefore,  be  in  proportion  lefs  expedient  than 
that  of  pearl-afhes,  if  it  were  to  be  employed 
in  this  view  only.  The  falt-petre  that  is  ufed 
here  is  brought  from  the  Eaft-Indies,  in  the 
form  of  what  is  called  crude  nitre ;  and  in 
commercial  language  rough-petre:  in  which 
ftate  it  is  commixt  with  fome  proportion  of 
common  fait.  It  is  refined  by  perfons  who 
make  it  their  proper  bufinefs ;  and  bought  for 
the  purpofes  of  glafs  making  in  the  ftate  of 
falt-petre  :  on  which  account,  it  is  unnecef- 
fary  to  give  the  procefs  for  refining  it  here.  If 
it  be  obtained  in  chryftals  of  fuch  a  fize,  that 
the  figure  of  them  may  be  diftinguiftiable, 
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there  is  no  hazard  of  any  adulteration,1  but 
what  would  be  very  apparent  ;  as  no  hetero- 
geneous matter  can  be  made  a  proper  part  of 
fuch  chryftals ;  and,  therefore,  if  they  appear 
bright  and  eolourlefs,  the  goodnefs  cannot  be 
doubted. 

Sea  fait  is  alio  frequently  ufed  as  a  flux  in 
the  making  glafs  of  various  kinds ;  and  it  has 
a  very  ftrong  power  in  promoting  vitrification 
even  in  fome  obdurare  bodies :  but,  ufed  in  a 
large  proportion,  it  does  not  produce  fo  ftrong 
and  tenacious  a  glafs  as  lead,  or  even  the  alka- 
line falts  of  vegetables ;  and  is  therefore  only 
taken  in  aid  of  the  others,  when  admitted  as 
an  ingredient.  It  mould  be  brought  to  a  dry 
ftate  by  decrepitation  :  that  is,  keeping  it  in  a 
moderate  heat,  till  it  ceafes  crackling,  before 
it  be  put  with  the  other  ingredients  into  the 
fufing  heat :  otherwife,  by  the  little  ekplofive 
burfts  of  its  parts,  it  will  drive  fome  of  the 
powdered  matter  out  of  the  pot.  It  muft 
not,  after  fuch  decrepitation,  be  again  expofed 
to  the  air  5  for,  if  it  be,  it  will  regain  its 
former  quality  of  crackling  in  a  fhort  time. 

Borax  is  the  moft  powerful  flux  of  all  the 
falts,  or,  indeed,  of  any  known  fubftance 
whatever :  but  on  acount  of  its  great  price, 
can  only  be  admitted  into  the  compofition  of 
glafs  defigned  for  looking-glafs  plates,  or  other 
purpofes,  where  a  confiderable  value  can  be  fet 
on  the  produce  ;  or  where  the  quantity  wanted 
is  very  fmall.  It  is  brought  from  the  Eaft- 
Indies,  under  the  name  of  tincal    and  the  re- 
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finement  of  it  in  a  perfect  manner  is  hitherto 
known  but  to  few  perfons  in  Europe,  who 
carefully  keep  it  fecret.  The  knowledge  of 
it,  however,  is  not  important  to  the  art  of 
making  glafs  -P  as  it  is  always  procured  for  that 
purpofe  in  a  refined  ftate ;  and  not  ufed  in 
very  large  quantities.  The  purity  of  it  may 
be  afcertained  by  the  largenefs  and  clearnefs  of 
the  chryftals :  for  when  it  is  had  in  that  ftate, 
it  may  be  always  concluded  good.  The  pre- 
vious preparation  of  borax  for  the  compofition 
of  glafs,  is  to  calcine  it  with  a  gentle  heat, 
which  converts  it  to  a  flaky  feathery  kind  of 
fubftance  like  calcined  alum :  after  which  it 
{hould  be  ground  to  powder,  and  is  then  fit 
to  be  commixt  with  other  ingredients.  This 
calcination  of  borax  fhould  be  with  a  gentle 
heat,  and  in  a  very  large  veffel  proportionably  to 
the  quantity  ;  for  it  fwells  and  rifes  in  inflated 
bladders,  fo  as  to  occupy  a  very  great  fpace. 

Arfenic  is  alfo  a  powerful  flux ;  but  muft 
not  be  added,  neverthelefs,  in  too  great  quan- 
tity. For,  though  when  once  vitrified  per- 
fectly, it  greatly  promotes  the  fame  change  in 
other  fubftances,  yet,  when  added  in  a  re- 
dundant proportion,  it  turns  the  glafs  milky 
or  opake ;  and  keeps  it  in  that  ftate  a  con- 
fiderable  time  before  it  will  duly  afiimilate ; 
from  whence  the  due  vitrification  is  greatly 
retarded,  fo  as  to  occafion  an  intolerable  lofs 
of  time  and  fewel.  Though  the  glafs  in  all 
fuch  cafes  would  become  clear,  if  continued 
long  enough  in  the  fire,  yet,  on  this  principle 
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of  its  flownefs  in  vitrifying  when  added  to 
compofitions  of  glafs  in  a  large  proportion, 
it  is  ufed  for  giving  an  opake  white  colour  to 
glafs,  as  we  (hall  fee  below. 

Wood-aflies,  by  which  is  to  be  underftood, 
likewife,  thofe  of  broom,  furze,  or  any  other 
burnt  vegetable,  are  ufed  as  'a  flux  for  the  com- 
mon bottle  or  green  glafs.  The  a(hes  mud 
be  taken  in  their  original  ftate,  confifting  of 
the  calcined  earth  of  the  vegetable,  and  their 
lixiviate  or  fixt  alkaline  fait ;  as  their  virtue  lies 
in  their  original  manner  of  commixture  :  for 
this  very  extraordinary  circumftance  attends 
them,  that  though  in  their  primitive  ftate  they 
vitrify  eafily,  and  aft  as  a  ftrong  flux  to  any 
of  the  vitrefcible  earths  or  ftones  ;  yet,  if  the 
falts  be  feparated  from  the  earth,  by  folution  in 
water,  the  earth  from  that  time  becomes  ex- 
tremely repugnant  to  vitrification  5  and  though 
the  fame  falts  which  were  taken  away  from  it, 
or  even  a  much  larger  quantity  be  again  added 
to  it,  it  relifts  their  fluxing  power,  and  dis- 
plays a  nature  intirely  different  from  that  which 
it  appeared  to  have  before  its  reparation  from 
the  falts.  There  is  no  preparation  neceffary 
for  thefe  allies,  in  order  to  their  entering  into 
the  compofition  of  glafs,  except  the  fifting 
them  to  free  them  from  all  the  fragments  of 
charcoal,  or  unburnt  parts  of  the  vegetables 
employed  in  their  production  :  but  they  {hould 
be  carefully  kept  from  damp  and  moifture ; 
which  would  make  the  falts  deliquiate,  and 
run  off  from  the  earth.  The  soodnefs  of  thefe 
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afhes  muft  be  diftinguifhed  by  their  appearing 
free  from  impurities,  and  by  their  whitenefs ; 
and  their  abounding  in  fait  is,  likewife,  a  proof 
of  their  excellence ;  which  may  be  examined, 
by  making  a  lixivium  of  any  known  fmall 
quantity,  and  judging  of  its  ftrength  by  its 
weight. 


SECTION  III. 

Of  the  materials  ufed  to  make  glafs 
colourlefs. 

AS  the  fubftances  ufed  for  producing  the 
various  colours  in  glafs,  will  more  pro- 
perly come  in  queftion,  when  I  treat  particu- 
larly of  that  art,  I  will  omit  fpeaking  of  them 
here,  and  only  at  prefent  enquire  into  the 
nature  of  nitre  and  magnefia,  which  are  two 
ingredients  ufed  for  rendering  the  glafs  co- 
lourlefs,  that  is  intended  to  be  fo:  and  which, 
indeed,  is  the  kind  much  the  mod  generally 
ufeful,  and  what  makes  the  only  fubjedt  of 
great  manufactures. 

The  general  nature  of  nitre,  or  falt-petre, 
has  been  before  obferved  in  fpeaking  of  it  as 
a  flux ;  and  it  only  remains  to  explain  that 
quality  of  it,  by  which  it  operates  in  deftroy- 
ing  the  colour  in  thofe  compofitions  of  glafs, 
where  it  is  ufed  for  that  purpofe.  This  qua- 
lity is,  the  power  of  accending  and  fupporting 

in 
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in  a  combuflible  ftate  all  bodies,  which  con- 
tain phlogiftic  and  fulphureous  matter,  if  they 
be  brought  in  contact  with  it,  in  a  certain 
degree  of  heat ;  by  which  means  fuch  ful- 
phureous or  phlogiftic  matter  is  deftroyed. 
Or,  in  other  words,  it  has  the  fame  cqm- 
buftible  power  with  the  air  in  making  bo- 
dies burn  till  they  be  reduced  to  the  ftate  of  a 
calx.    In  this  intention,  therefore,  falt-petre 
is  made  an  ingredient  in  thofe  compofitions 
for  tranfparent  colourlefs  glafs,  where  lead  is 
ufed  as  a  flux :  for  fuch  glafs,  having,  other- 
wife,  a  ftrong  tinge  of  yellow  from  the  phlo- 
gifton  of  the  lead,  requires,  confequently,  the 
deftruction  of  the  phlogifton,  at  leaf!  to  a  cer- 
tain degree,  in  order  to  its  being  freed  from 
this  tinge.    This  operation  of  the  nitre  on  the 
lead,  is  moft  obvioufly  apparent,  if  a  piece  of 
falt-petre  be  thrown  into  melted  glafs  formed 
of  lead :  for  a  detonation  or  explofive  effect 
immediately  (hews  itfelf :  and  continues  till  the 
acid  contained  in  the  falt-petre  be  confumed. 

The  diftindt  knowledge  of  this  principle, 
clearly  points  out  in  what  compofitions  of  glafs, 
nitre  is  neceffary ;  and,  in  fome  degree,  what 
the  proportions  may  be  in  which  it  fhould  be 
added  to  each  kind  :  as  fuch  proportion  mud 
be  regulated  by  the  quantity  of  phlogifton  to  be 
deftroyed.  For,  as  has  been  before  obferved, 
considered  merely  as  a  flux,  it  is  dearer  than 
the  pearl-afhes,  without  any  advantage,  but 
the  being  fomewhat  more  void  of  colour. 
This  is  obvious,  as  it  is  not  only  of  double 
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the  price,  but  weaker  in  its  a&ion,  unlefs 
where  meeting  with  phlogiftic  matter  in  any 
of  the  other  ingredients,  it  be  deprived,  as 
was  above  intimated,  of  its  acid  fpirit;  and 
converted,  as  it  then  will  be,  to  exa&ly  the 
fame  kind  of  fixt  alkaline  fait,  with  the  pearl- 
afhes  themfelves:  but  in  the  proportion  of 
only  one-third  of  its  original  weight.  In  glafs 
formed  of  lead,  therefore,  the  ufe  of  nitre  is 
abfolutely  neceffary ;  and,  in  glafs  of  falts 
only,  where  the  colour  is  to  be  intirely  de- 
ftroyed,  and  great  tranfparency  is  wanted,  as 
in  the  cafe  of  looking-glafs,  and  feveral  other 
kinds  of  plates,  it  is  alfo  requifite  in  a  lefs  pro- 
portion. For,  though  the  appearance  of  any 
flight  yellow  tinge  may  be  taken  away  by  the 
ufe  of  the  magnefia;  yet  that  (for  the  reafon 
we  fhall  fee  below)  is  always  attended  with  a 
proportionable  lofs  of  the  tranfparency. 

Magnefia  is  the  other  fubftance  employed 
for  rendering  glafs  colourlefs.  It  is  a  foffile, 
that  partakes  of  the  nature  of  iron  ores ;  but 
does  not  contain  any  coniiderable  quantity  of 
that  metal,  and  fometimes  only  a  very  little. 
It  is  found  in  almoft  every  country  amongft 
other  iron  ores:  and  frequently,  alfo,  above 
the  beds  of  lead  ore ;  where,  indeed,  the  beft 
feems  to  have  been  always  found 5  probably 
from  its  being  lefs  replete  with  iron,  than 
fuch  as  is  found  in  the  beds  of  that  metal. 
The  hills  near  Mendip,  in  Dorfetfhire,  have 
particularly  afforded  extremely  good.  It  is  not 
of  any  peculiar  fhape  or  figure,  but  fomewhat 
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ftriated  like  antimony  in  its  texture;  and  of 
a  brownim  black  colour  like  foot  The  marks 
of  its  being  good,  is  the  deepnefs  oi  the  colour, 
and  the  being  free  from  fpecks  of  £  metalline 
appearance,  or  a  lighter  caft :  and  that  fhouid 
be  particularly  rejected,  which  has  ipols  of  a 
reddifh  brown,  or  yellowifh  colour,  as  being 
figns  of  the  prefence  of  iron. 

When  fufed  with  glafs  of  any  kind,  it  rea- 
dily vitrifies,  and  tinges  the  glafs  of  a  ftrong 
reddifh  purple  colour,  but  not  clear  and  bright. 
In  confequence  of  this  quality,  it  is  ufed  for 
deftroying  any  flight  yellowifh  or  greenifti 
tinge  in  glafs,  that  is  required  to  be  colourlefs, 
on  the  following  principle.  The  three  primi- 
tive colours  of  yellow,  red,  and  blue,  when 
mixed  in  due  proportion,  deftroy  each  other  > 
and  produce  the  efFecl  of  grey,  in  the  cafe  of 
opake  bodies ;  and  of  black,  in  fuch  as  are 
tranfparent.  Now  the  tinge  of  magnefia  in 
glafs  being  purple,  which  is  a  compound  of 
blue  and  red,  and  being  added  to  the  greenifh 
or  yellowim  tinge  of  the  glafs,  confequently 
deftroys  the  appearance  of  it  efpecially  the 
greenifh,  as  the  proportion  of  red  in  it  is 
greater  than  that  of  the  blue  :  but  a  propor- 
tion of  black  being  produced,  the  glafs  is  ob~ 
fcured  in  the  fame  degree,  though  not  fo,  as 
to  be  perceptible  to  the  eye,  without  com- 
paring it  with  fome  other  more  pellucid. 
This  is  a  reafon  for  ufing  the  magnefia 
fparingly,  or  rather  avoiding  it  entirely,  in 
thofe  compofitions  of  glafs,  where  great  tranf- 
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parency  is  demanded ;  and  for  forming  them 
of  fuch  ingredients  as  are  moft  colourlefs,  or 
may  be  rendered  fo  by  the  ufe  of  nitre.  Mag- 
nefia  requires  to  be  well  calcined  in  a  hot 
furnace  ;  and  then  to  undergo  a  thorough 
levigation  :  for  it  ought  to  be  in  the  ftate 
of  an  impalpable  pov/der,  in  order  to  its 
perfect  commixture  with  the  other  matter. 
It  was  formerly  praftifed  to  quench  the  mag- 
nefia  feveral  times  in  vinegar,  after  reiterated 
calcinations ;  with  a  view  of  freeing  it  from 
any  iron  that  might  be  mixt  with  it:  but 
this  was  needlefs;  and  is  now  intirely  dif- 
ufed.  Its  application  to  the  colouring  glafs, 
in  which  it  is  very  efficacious  for  many 
purpofes,  we  (hall  fpeak  of  in  its  proper 
place. 


CHAP.  III. 

Of  the  inftruments  and  utenfils  em- 
ployed in  the  compolition  and  pre- 
paration of  glafs 

f  "I" ^  HE  inftruments  and  utenfils  employed 
j[  in  the  compounding  and  preparing  glafs 
are  of  two  kinds  :  as  they  are  fubfervient  to 
two  different  purpofes :  the  levigation  and  com- 
mixture of  the  ingredients  $  and  the  fufion  or 
vitrification  of  them. 
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The  inftruments  fubfervient  to  levigation, 
and  the  mixture  of  the  ingredients,  are 
horfe  or  hand-mills,  mortars  and  peftles,  and 
flat  ftones  and  mullars, 

The  horfe,  or  hand-mills,  may  be  fuch  as 
are  ufed  for  other  purpofes :  but  the  ftones 
mould  be  of  a  very  hard  texture,  in  order  that 
as  little  as  poffible  of  the  matter  of  them  may 
be  abraded  and  commix t  with  the  glafs. 

Where  large  mortars  are  ufed  for  fuch  in- 
gredients as  are  not  employed  in  a  fufficient 
quantity,  to  make  it  commodious  to  grind 
them  in  mills,  they  mould  be  of  caft  iron,  > 
with  peftles  of  the  fame;  and  mould  be 
carefully  kept  from  ruft.  But  for  very  nice 
purpofes,  where  the  quantity  of  the  matter 
is  fmall,  mortars  mould  be  had  of  bottle  or 
green  glafs,  or  of  flint  or  agate,  as  alfo  a  ftone 
and  mullar  of  porphyry  or  agate,  for  levigating 
the  calces  of  metals,  or  other  ingredients  ufed 
in  colouring  glafs. 

Searces  or  fieves  of  fine  lawn  mould  like- 
wife  be  provided,  for  fifting  fome  of  the  le- 
vigated fubftances.  They  mould  be  like  thofe 
of  the  apothecaries  and  druggifts,  with  a  cover 
fitted  to  the  upper  part;  and  a  box  to  the  un- 
der, for  preventing  that  wafte  of  the  matter 
which  attends  the  fifting  in  the  open  air. 

The  utenfils  employed  in  the  fufing  or  vi- 
trifying the  matter  of  glafs  are,  furnaces,  with 
the  proper  iron  work ;  pots  for  containing  the 
compofitions  when  put  into  the  fire ;  with  the 
iron  inftruments  for  fhifting  the  matter  from 

one 
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one  to  the  other,  in  cafe  of  accidents  j  and  for 
taking  out  fmall  portions,  to  judge  of  the 
progrefs  of  the  vitrification,  and  the  qualities 
of  the  glafs. 

The  ftrudture  of  the  furnaces  for  preparing 
and  working  glafs  in  large,  is  fo  well  and 
commonly  known,  that  it  is  needlefs  to  enter 
into  the  detail  of  it  here.  Where  fmaller 
quantities  are  prepared,  as  in  the  cafe  of  co- 
loured glafs,  or  paftes  in  imitations  of  ftones, 
the  common  wind- furnace,  or  the  athanor 
of  the  chemifts,  may  be  ufed  ;  or  a  fur- 
nace may  be  made  for  this  particular  pur- 
pofe,  which  may  be  conftru&ed  in  the  fol- 
lowing manner. 

Mark  out  a  circular  area  of  one  yard  diame- 
ter ;  and  let  a  cylindrical  building  be  raifed  up- 
on it  of  good  flock  bricks,  and  coal-a(h  mor- 
tar, of  the  height  of  twelve  inches.  This  cy- 
linder muft  have  an  hollow  area  in  the  middle, 
of  a  round  form,  twelve  inches  in  diameter ; 
the  reft  of  the  fpace  being  filled  with  folid 
brickwork.  But  an  opening  muft  be  left  in 
the  front  at  the  bottom,  which  muft  be  fix 
inches  broad  and  four  high,  for  taking  away 
the  afhes ;  and  it  fliould  likewife  have  an  iron 
frame  and  door,  like  thofe  commonly  ufed  for 
feeding  the  fire  in  furnaces,  that  it  may  be  oc- 
cafionaliy  ciofed,  in  order  to  check  or  extin- 
guifli  the  fire.  This  cylindrical  fabric  being 
raifed  to  the  height  of  twelve  inches,  a  grate  for 
bearing  the  fuel,  compofed  of  a  ftrong  iron 
ring  with  bars  let  into  it,  muft  be  laid  over  the 
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round  hollow:  and  another  cylinder,  of  the 
fame  diameter  and  thicknefs  of  wall,  mod  be 
raifed  in  like  manner  to  the  height  of  eight 
inches  above  the  bars.  But  this  mould  be  done 
with  Windfor  bricks,  and  the  mortar  formed 
of  Windfor  loom,  where  they  can  be  ob- 
tained; and  care  mould  be  taken,  likewife, 
that  the  brickwork  may  have  good  hold  of 
the  rim  of  the  grate.  At  the  height  of  about 
five  inches  above  the  bars,  a  frame  and  door 
fhould  be  fixed  for  feeding  the  fire.  The  door 
mould  be  about  five  inches  high,  and  eight 
long  ;  and  mould  have  a  ftrong  latch  going 
acrofs  the  whole  breadth  of  it,  by  which  it  may 
be  opened  and  (hut.  When  the  cylindrical 
hollow  over  the  bars  is  thus  carried  eight  inches 
high,  a  larger  area  muft  be  taken  of  twenty- 
four  inches  diameter  and  the  brickwork 
muft  be  carried  up  round  it,  in  the  fame  cy- 
lindrical manner  as  at  firft,  for  ten  inches  more; 
except,  that  four  iron  doors  and  frames  of  the 
fame  form  with  thofe  for  feeding  the  fire  muft 
be  fixt  in  the  brickwork.  The  dimenfions  of 
thefe  doors  mould  be  twelve  inches  high,  and 
eight  in  breadth  ;  and  the  loweft  part  of  them 
mould  be  level  with  the  flooring  made  by  the 
brickwork  on  enlarging  the  area  of  the  cavity 
of  the  furnace  :  or,  in  other  words,  where  the 
brickwork  of  this  wider  cylinder  begins. 
Thele  doors  fhould  be  placed  at  equal  diftances 
from  each  other,  and  in  fuch  manner,  that  the 
other  for  feeding  the  fire  may  be  exactly  in 
the  middle  betwixt  the  two  neareft  to  the 
3  front ; 
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front;  and  tHe  chimney  betwixt  the  others. 
A  hole  fhould  be  lik?wife  left  for  venting  the 
fmoke  into  the  chimney,  which  may  be  fix 
inches  broad  and  three  high:  and  after  this 
the  brickwork  may  be  brought  together,  in 
the  manner  of  an  arch,  till  the  whole  cavity  be 
covered.  For  the  whole  of  this  upper  part, 
Windfor  bricks  and  Windfor  loom  fhculd  be 
ufed,  or,  where  they  cannot  be  procured,  fuch 
other  as  are  moft  like  them  in  their  quality  of 
bearing  intenfe  heat,  without  either  being  cal- 
cined or  vitrified.  The  manner  of  ufing  this 
furnace  is  too  obvious,  to  require  explanation  ; 
it  being  enough  apparent,  that  the  flooring  in 
the  enlarged  cavity  is  intended  for  the  pots,  or 
crucibles  containing  the  matter ;  and  the  four 
doors  for  the  more  conveniently  putting  them 
in,  and  taking  them  out.  When,  however, 
they  are  to  be  placed  in  the  furnace,  it  mould 
not  be  on  the  parts  before  the  doors ;  for  fear 
the  ftream  of  cold  air,  on  opening  the  doors 
occasionally,  may  crack  them.  But  they 
mould  be  conveyed  through  one  of  the  doors 
to  the  oppofite  fide,  by  means  of  an  iron  peel, 
formed  like  thofe  of  the  bakers  -y  and  put  be- 
twixt the  doors  on  that  fide  ->  by  which  means, 
they  will  not  only  be  much  fafer,  but  will  be 
out  of  the  way  of  impeding  the  operator  from 
feeing  what  pafles  in  every  part  of  the  fur- 
nace :  and,  by  this  means,  likewife,  room 
may  be  found  for  many  more  pots  and  cruci- 
bles, than  could  be  introduced  if  the  firft  four 
flood  before  the  doors  $  and  blocked  up  the 
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entrance  againft  any  other.  When  this  Fur- 
nace is  wanted  for  calcinations,  or  other  ope- 
rations that  require  lefs  heat,  the  area  of  the 
cylinder  ftiould  be  made  lefs  by  bricks  formed 
of  Windfor  loom  and  fand,  and  adapted  to 
the  cylindrical  figure  of  the  cavity :  which 
bricks  may  be  eafily  put  in,  or  taken  out,  by 
means  of  the  four  doors  in  the  upper  part,  and 
that  in  the  lower  for  feeding  the  fire.  The 
dimenfions  of  this  furnace  are  calculated  to 
anfwer  the  purpofe  of  thofe,  who  may  engage 
in  thefe  matters  for  profit ;  and  may  be  en- 
larged, if  there  be  yet  occafion :  but  for  fuch 
as  meddle  with  them  fpeculatively,  and  in 
the  view  of  experiments  only,  they ,  may  be 
proportionably  contra&ed  ;  as  being  much 
larger  than  needful. 

The  pots  for  containing  the  melted  matter 
of  the  glafs  fhould  be  formed  of  the  clay  ufed 
for  making  tobacco-pipes,  or  of  the  beft  pot- 
ters clay  that  can  be  procured.  But  as  there 
are  feldom  any  fuch  clay  found,  as  will  ftand 
the  drying  and  burning  well,  without  the  ad- 
mixture of  fome  earthy  body,  broken  crucibles 
ground  to  powder,  or,  in  default  of  them, 
white  fand,  or  calcined  flints  duly  levigated, 
may  be  added.  Near  London  the  tobacco- 
pipe  clay,  or  the  Sturbridge  clay,  with  a  fourth 
or  fifth  of  ground  crucibles  or  fand,  are  the 
beft  materials  that  can  be  ufed:  but  care 
{hould  be  taken  to  free  the  clay  perfectly  from 
ftones  or  gravel,  and  to  incorporate  the  ground 
crucibles  or  fand  well  with  the  clay.  When 
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the  tobacco-pipe  clay  is  ufed,  it  is  previoufly 
calcined,  and  then  ground  to  powder ;  and 
afterwards  moiftened  with  water,  then  well 
beat  in  the  manner  of  mortar. 

Small  pots  for  making  partes  or  coloured 
glafles  may  be  formed  on  a  wooden  mould ; 
and  (hould  be  flowly  dried,  and  afterwards 
baked  or  burnt,  in  a  fire  very  gradually  in- 
creafed  to  a  ftrong  degree,  and  then  fuffcred 
to  extinguifh  before  the  pots  be  taken  out 
of  the  furnace.  This  may  be  done  commo- 
dioufly  in  a  potter's  kiln,  along  with  earthen 
or  ftone  ware.  But  the  pots  (hould  be  placed 
in  the  hotteft  part  of  the  furnace.  They 
otherwife  may  be  burnt,  where  other  convc- 
niencies  are  wanting,  commodioufly  enough  in 
the  furnace  above-mentioned  j  and  if  intended 
to  be  ufed  in  fuch  furnace,  the  largeft  may  be 
fix  inches  diameter,  and  ten  or  twelve  inches  in 
height.  However,  they  muft  be  formed  a 
little  conical  or  narrower  at  the  bottom  than 
the  top,  that  they  may  be  the  more  eafily 
drawn  from  the  mould ;  which  need  only  to  be 
a  piece  of  wood  turned  into  the  form  and  di- 
aicnfions  of  the  cavity  of  the  pot. 


CHAP. 
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CHAP,  IV. 

Of  the  preparation  and  compofition  of 
the  feveral  kinds  of  white  tranlpa- 
rent  glafs  now  in  ufe. 


SECTION  I. 

Of  the  feveral  kinds  of  white  glafs  j 
an d  their  compoftion  in  general. 

TH  E  feveral  kinds  of  white  tranfparent 
glafs  now  in  ufe  in  this  part  of  the  world 
are,  the  flint-glafs  (as  it  is  here  called)  and 
the  German  chryftal- glafs,  which  are  applied 
to  the  fame  ufes  and  purpofes  $—  the  glafs  for 
plates  for  mirrors  or  looking-glaffes -*the 
glafs  for  windows  and  other  lights ; — and 
the  glafs  for  phials,  and  fuch  kind  of  fmall 
veffels. 

Of  each  of  thefe  kinds  there  are  feveral  forts ; 
fome  only  differing  in  the  particular  compofition 
and  management  of  the  directors  of  the  works 
where  they  are  manufactured,  but  alike  in  their 
price,  and  the  ufes  to  which  they  are  applied  : 
and  others,  which  are  allowedly  inferior  forts, 
fold  at  cheaper  rates,  and  employed  according^ 
ly  for  coarfer  purpofes. 
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The  feveral  kinds  of  glafs  differ  in  the  fub- 
ftances  employed  as  fluxes  in  forming  them,  as 
well  as  in  the  coarfenefs  or  finenefs  of  fuch  as 
are  ufed  for  their  body.  The  flint  and  chry- 
ftal,  mirror,  and  beft  window-glafs,  not  only 
require  fuch  purity  in  the  fluxes,  as  may  ren- 
der it  practicable  to  free  the  glafs  perfectly 
from  all  colour  $  but,  for  the  fame  reafon  alio, 
either  the  white  Lynn  fand,  calcined  flints, 
or  white  pebbles,  fhould  be  ufed.  The  others 
do  not  demand  the  fame  nicety  in  the  choice 
of  the  materials ;  though  the  fecond  kind  of 
window-glafs,  and  the  beft  kind  of  phial,  will 
not  be  fo  clear  as  they  ought,  if  either  too  brown 
fand,  or  impure  falts,  be  fuifered  to  enter  into 
their  composition.  It  is  to  be  greatly  regretted, 
that  the  important  manufacture  of  glafs  (hould 
not  be  fo  cultivated  and  encouraged  in  Great- 
Britain,  as  to  prevent  totally  the  importation 
of  the  foreign  :  whereas,  from  the  production 
of  the  fand,  lead,  and  coals,  in  our  own  coun- 
try, we  may  make  the  beft  forts  of  glafs  much 
cheaper,  than  can  be  done  elfewhere.  We  yet, 
however,  take  looking-glafs  plates  of  France, 
to  the  amount  of  a  very  confiderable  fum ;  fome 
window-glafs  of  the  Dutch  ;  and  the  German 
drinking-glafles  for  water,  with  gilt  edges  and 
other  ornaments,  are  now  coming  again  ex- 
tremely into  fafhion.  The  caufes  of  this  de- 
mand for  foreign  commodities,  which  are,  or 
might  be  better,  and  cheaper  manufactured 
here,  are  various ;  and  the  difplaying  them  not 
being  a  proper  part  of  my  bufinefs  at  prefent,  I 
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ihall  wave  it ;  and  only  intimate,  that  the  tax 
laid  upon  glafs  (againft  all  the  principles  of  good 
policy)  has  greatly  corroborated  them  ;  as  well 
as  checked  a  growing  exportation  of  fome  ar- 
ticles, which  would  probably  in  time  have  been 
of  very  great  confequence  to  our  commerce. 


SECTION  II. 

Of  the  nature  and  compofition  of  flint- 
glafs  ;  and  the  German  chryftal-glafs. 

FLINT-glafs,  as  it  is  called  in  our  coun- 
try, is  of  the  fame  general  kind  with 
what  is  in  other  places  called  chryftal-glafs. 
It  had  this  name  from  being  originally  made 
with  calcined  flints,  before  the  ufe  of  the  white 
fand  was  underftood ,  and,  though  no  flints  are 
now  ufed  in  its  compofition,  it  retains  (till  the 
name.  This  kind  differs,  however,  from  the 
German  and  other  chryftal-glafs,  in  being 
partly  formed  of  lead ;  whereas  the  fluxing 
bodies  employed  for  the  others  are  only  falts 
or  arfenic  j  and  in  having  a  white  fand  (which 
as  is  faid  before  appears  to  be  fragments  of 
chryftal)  for  its  body.  Inftead  of  which, 
calcined  flints,  or  the  white  river  pebbles,  or 
other  fuch  flones,  are  ufed  for  the  chryftal- 
glafs  in  other  places :  there  being  no  fand  of 
this  kind  of  equal  goodnefs  found  out  of 
England,  as  far  as  is  hitherto  known. 
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The  compofition  of  flint-glafs  is,  therefore* 
principally  the  white  fand  and  lead ;  to  which 
a  due  proportion  of  nitre  is  added,  to  burn 
away  the  phlogifton  of  the  lead :  which  other- 
wife  imparts  a  ftrong  yellow  tinge  to  the  glafs  ; 
and  to  this  is  added,  for  hiding  the  remainder 
of  the  colour,  a  fmall  quantity  of  magnefia: 
as  alfo  in  fome  works  a  proportion  of  arfenic, 
to  aid  the  fluxing  ingredients.  Flint-glafs  is 
not,  however,  a  fimple  glafs  of  lead:  for 
where  no  other  falts  are  added,  yet  the  quan- 
tity of  nitre  ufed  being  confiderable,  and  fluxing 
a  proportionable  quantity  of  the  fand,  it  muft 
be  confidered  as  a  compound  glafs  of  falts  and 
lead.  But  indeed  it  has  been  generally  prac- 
tifed,  to  add  fome  quantity  of  other  falts  to 
it ;  and  diminifh  proportionably  the  quantity 
of  lead  otherwife  neceflary.  This  quantity, 
though  great  in  the  glafs  made  fome  time  ago, 
feems  to  be  much  diminifhed  in  that  manu- 
factured lately ;  at  leaft  in  fome  works :  as 
appears  from  the  fmall  weight  and  tranfpa- 
rency  of  what  is  now  to  be  met  with ;  as 
well  as  from  the  veffels  being  blown  much 
thinner,  and  of  lefs  fubftance,  than  the  glafs 
in  which  lead  abounds  could  well  bear  to  be. 
The  admiffion  of  lead  into  glafs  renders  fuch 
glafs  lefs  hard  and  tranfparent,  than  that  made 
of  falts  only.  But  there  is  in  glafs  of  lead  a 
power  of  reflecting  the  rays  of  light,  of  the 
lame  nature  with  that  of  diamonds  and  to*- 
pazes,  that  gives  a  luftre  and  brilliant  appear- 
ance to  veffeis  of  a  round  figure,  not  found  in 
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the  mere  glafs  of  falts :  where  the  too  great 
tranfparency,  and  want  of  play,  occafion  a 
poornefs  or  deadnefs  in  the  look,  when  feen 
by  the  other  :  and  this  likewife  extends  itfelf 
in  fome  degree  to  the  appearance  of  liquors 
contained  in  them.  For  polygonal  veflels  how- 
ever, or  thofe  cut  with  flat  fides,  or  fuch  as 
are  decorated  with  flowers,  or  other  ornaments 
cut  in  them,  or  with  gilding,  the  glafs  of  falts 
is  preferable ;  as  may  be  obferved  in  the  in- 
ftance  of  thofe  brought  from  Germany.  This 
muft  not,  neverthelefs,  be  extended  to  fuch 
pieces  as  are  cut  with  a  great  number  of 
angles  for  the  parts  of  chandeliers,  or  other 
purpofes  where  the  play  of  the  light  is  want- 
ed :  for  in  all  fuch  cafes,  the  glafs  formed 
with  lead  again  takes  place  of  the  other  $  as 
producing  a  greatly  ftronger  and  more  beauti- 
ful effe£t,  for  the  reafons  before  given. 

It  appears  from  what  has  been  faid,  that 
flint-glafs  may  be,  as  in  fad:  \t  is,  formed  of 
various  compofitions,  by  altering  the  quanti- 
ties of  lead  and  nitre,  and  adding  equivalent 
proportions  of  other  falts  or  arfenic :  in  conle- 
quence  of  which,  favings  may  be  made  in  the 
expence,  and  a  difference  will  arife  in  the 
hardnefs  or  foftnefs  of  the  glafs.  For  the  more 
the  quantities  of  nitre  or  other  falts  are  increas- 
ed, and  that  of  the  lead  diminifhed,  the  more 
hard  and  firm  the  texture  of  the  glafs  will  be  ; 
and  fo  vice  verfa.  I  will,  therefore,  give  a  re- 
cipe for  the  composition  of  a  glafs,  according 
to  each  of  the  fevera!  manners,  in  which  the 
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proportions  of  the  ingredients  maybe  properly 
varied  ;  and  diftinguifh,  likewife,  in  each  cafe, 
what  the  abfolute  and  comparative  qualities  of 
the  glafs  produced  will  be  ;  and  with  refpett 
to  the  comparative  expence,  the  quantities  of 
the  feveral  ingredients  being  thus  ftated,  it  will 
be  very  eafy,  for  thofe,  who  are  acquainted 
with  the  market  price  of  them,  to  make  a 
computation. 

N°  i.  Compojition  of  the  mofi  perfect  kind  of  flint- 
glafs. 

"  Take  of  the  white  fand  one  hundred  and 
<c  twenty  pounds,  of  red  lead  fifty  pounds, 
<£  of  the  beft  pearl-afhes  forty  pounds,  of 
<c  nitre  twenty  pounds,  and  of  magnefia  five 

<c  ounces." 

If  this  compofition  be  fufed  with  a  very 
ftrong  fire,  and  time  be  given  to  it,  a  glafs  will 
be  produced,  that  will  have  the  play  of  the  beft 
flint- glafs,  and  yet  be  hard  and  ftrong.  It  is 
not  fo  cheap  as  the  compofitions  below  given, 
where  arfenic  or  common  fait  is  introduced, 
or  where  more  of  the  pearl-afhes  are  ufed  : 
in  either  of  which  cafes,  favings  may  be  made, 
by  diminifhing  proportionably  the  quantities 
of  nitre.  But  the  qualities  of  this  glafs  will 
be  found  to  come  nearer  to  the  ftandard  of 
perfection :  which  is  to  unite  the  luftre  and 
hardnefs  together  in  the  greateft  degree,  they 
are  compatible  with  each  other. 

If  this  compofition  be,  however,  defired  to 
flux  with  lefs  heat  and  quicker,  a  pound  or  two 

of 
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of  arfenic  may  be  added :  which  will  be  found 
eflfe&ually  to  anfwer  the  purpofe. 

N°2.  Compofition  of  flint-glafs  with  a  greater 
proportion  of  falts. 

c*  Take  of  fand  one  hundred  and  twenty 
ct  pounds,  of  the  beft  pearl-afties  fifty-four 
"  pounds,  of  red  lead  thirty- fix  pounds,  of 
cc  nitre  twelve  pounds,  and  of  magnefia  fix 
c<  ounces." 

This  will  require  much  the  fame  fire  as  the 
other  :  but  will  be  harder  in  its  texture ;  and 
have  lefs  of  the  refradlive  play  of  the  light :  it 
is,  however,  a  very  good  compofition  of  glafs  j 
and  comes  nearer  to  the  kind  now  made: 
though  I  imagine  the  proportion  of  lead  is  ftill 
more  diminifhed  in  fome  I  have  feen  than  here. 
If  it  be  defired,  to  be  made  more  yielding  to 
the  fire,  arfenic  may  be  added  as  is  directed 
for  the  preceding  5  or  the  quantity  of  fand 
may  be  leffened ;  but  in  that  cafe  the  glafs 
will  be  fofter  and  weaker. 

N°  3.  Cheaper  compofition  of  flint-glafs  with 
arfenic. 

"  Take  of  white  fand  one  hundred  and 
ct  twenty  pounds,  of  the  beft  pearl-afhes  thir- 
"  ty-five  pounds,  of  red  lead  forty  pounds,  of 
ct  nitre  thirteen  pounds,  of  arfenic  fix  pounds, 
"  and  of  magnefia  four  ounces. " 

This  glafs  will  require  a  confiderable  time 
in  the  fire  to  become  clear,  and  muft  not,  if  it 
can  be  avoided,  be  ftrongly  urged  at  fir-ft  :  for 
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the  arfenic  is  apt  to  fublime  away,  if  the  heat 
be  violent  before  the  other  ingredients  run  into 
fufion  fo  as  to  detain  it.  It  is  well,  therefore, 
to  mix  a  confiderable  proportion  of  glafs,  which 
has  been  wrought  before,  and  is  to  be  manu- 
factured over  again  with  this  compofition  when 
it  is  ufed ;  which,  running  fooner  than  the  new 
mixt  ingredients,  will  take  hold  of  the  arfenic, 
and  fix  it.  This  compofition  fhould,  how- 
ever,  be  afterwards  fufed,  with  a  confiderable 
heat ;  and  continued  in  that  ftatc  till  the  milky 
appearance  of  the  arfenic,  which  it  will  fome- 
times  retain  for  a  long  time,  be  intirely  gone. 
For  notwithftanding  this  apparent  reludtancc  to 
perfect  vitrification,  the  arfenic  never  fails  at 
length  to  become  very  tranfparent  glafs ;  and 
even  to  contribute  greatly  to  render  the  other 
ingredients  fo  likewife.  This  glafs  will  not  be 
fo  hard  as  thofe  of  the  above  compofitions :  but 
it  will  be  very  clear,  and  may  be  employed 
for  the  formation  of  large  vefTcls,  where  a 
Efficient  thicknefs  can  be  allowed  to  give  them 
ftrength. 

N°  4.  Cheaper  compofition  of  glafs  by  meam  of 
common  fait. 

H  Take  the  proportions  of  the  other  ingre- 
0  dients  given  in  the  laft  ;  and,  omitting  the 
M  arlenic,  add  in  its  ftead  fifteen  pounds  of 
c*  common  fait." 

This  will  be  more  brittle  than  the  laft  |  and 
therefore  cannot  be  recommended,  unlefs  for 
the  fabrication  of  fuch  kind  of  vefiels,  or  other 

pieces, 
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pieces,  where  the  ftrength  is  of  little  mo- 
ment* 

N°  5.  Cheapejl  compojttton  of  flint-glafs>  by  the 
addition  of  arfenic  and  common  fait. 

"  Take  of  the  white  fand  one  hundred  and 
"  twenty  pounds,  of  red  lead  thirty  pounds, 
<c  of  the  beft  pearl-afhes  twenty  pounds,  of 
€c  nitre  ten  pounds,  of  common  fait  fifteen 
"  pounds,  and  of  arfenic  fix  pounds/' 

This  glafs  will  fufe  with  a  moderate  heat ; 
but  requires  time,  like  the  laft,  to  take  off  the 
milky  appearance  of  the  arfenic :  it  is  yet  fofter 
than  the  laft ;  and  may,  therefore,  be  deemed 
the  worft  kind  of  flint-glafs,  that  can  be  made* 
preferving  the  appearance  of  good  glafs  to  the 
eye;  which  it  will  have  equally  with  any 
other  when  properly  managed. 

N°  6.  Compofition  of  the  left  German  chryftal- 
g/afs. 

fl  Take  of  the  calcined  flints,  or  white  fand, 
"  one  hundred  and  twenty  pounds,  of  the  beft 
"  pearl-aflhes  feventy  pounds,  of  falt-petre  ten 
"  pounds,  of  arfenic  half  a  pound,  and  of 
lt  magnefia  fiveounces.,> 

If  the  pearl-aflies  be  pure  and  good,  this 
glafs  will  equal  the  beft  of  this  kind  that  ever 
was  made.  Borax  has  been  frequently  ufed 
alfo  in  the  compofitions  for  this  fort  of  glafs  ; 
but  its  great  price,  without  any  equivalent  ad- 
vantage, will  deter  from  the  employing  it  in 
large  manufactures  j  as  there  is  no  fort  of  trans- 
parent 
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parent  glafs  in  common  pradice,  thai  of 
which  looking-glafs  plates  is  made  excepted, 
can  bear  the  expence  of  it. 

N°  7.  Cheaper  compofition  of  German  chryjlaU 
glafs. 

<c  Take  of  calcined  flints,  or  white  fand,  one 
<c  hundred  and  twenty  pounds,  of  pearl-aflies 
"  forty  fix  pounds,  of  nitre  feven  pounds,  of 
"  arfenic  fix  pounds,  and  of  magnefia  five 
"  ounces." 

This  compofition  requires  a  long  continu- 
ance of  heat,  on  account  of  the  arfenic,  for 
the  reafon  before  given.  It  produces  a  glafs 
equally,  or  more,  tranfparent,  and  colourlefs, 
than  the  preceding,  but  fomewhat  more  brit- 
tle. The  arfenic  is,  however,  fo  difagree- 
able  an  ingredient,  from  the  deleterious  qua- 
lites  of  the  fumes,  which  will  neceflarily  rife 
copioufly  till  the  fufion  of  the  other  ingre- 
dients check  it,  that,  where  the  advantage  is 
not  more  confiderable  than  the  faving  arifing 
from  the  difference  of  thefe  two  recipes,  it 
is  fcarcely  worth  while  to  fubmit  to  the  in- 
conveniencies  of  it. 
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SECTION  in. 

Of  the  nature  and  compofition  of  :e 
glafs  proper  for  plates  for  mirrors 
or  looking- glaffes. 

THE  glafs  for  forming  the  looking-glafs 
plates  in  perfe&ion  is  the  mod  nice  a^d 
difficult  kind  to  manage,  of  any  whatever; 
there  being  no  latitude,  with  refpecT:  to  feveral 
of  the  qualities,  as  there  is  in  the  cafe  of  flint- 
glafs,  without  its  goodnefs  being  really  impair- 
ed. Thefe  qualities  are,  to  be  intirely  tranf- 
parent  and  colourlefs;  to  have  as  little  power 
of  refra&ing  the  rays  of  light  as  poffible;  to  be 
intirely  free  from  bubbles,  fpecks  and  flaws, 
and  to  be  fufible  with  a  moderate  heat.  Hard- 
nefs  of  confiftence  is  of  lefs  confequence  in  this 
kind  of  glafs  than  in  the  flint  ;  though  it  is  an 
additional  excellence ;  as  far  as  it  may  be  had 
along  with  the  other  qualities :  fince  the  plates 
may,  in  that  cafe,  be  wrought  thinner  with 
the  fame  degree  of  ftrength;  which  is  a  con- 
fiderable  advantage  to  mirrors  made  of  them. 

The  white  fand  is  the  proper  ingredient  for 
forming  the  body  of  this  kind  of  glafs,  as  well 
as  of  the  flint:  and  the  principal  part  of  the 
flux  fhould  be  the  fixt  alkaline  fait  of  vege- 
tables; which  the  pearl-afhes  will  beft  furnifh, 
when  duly  purified.  This  fait  muft,  how- 
ever, be  aided  by  borax,  or  common  fait;  in 

order 
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order  to  facilitate  the  fufion,  and  prevent  the 
glafs  from  ftiffening  in  that  degree  of  heat,  in 
tvhich  it  is  to  be  wrought  into  plates.  Lead  is 
by  no  means  a  proper  ingredient  in  the  com- 
pofition  of  this  kind  of  glafs  ;  on  account  of  its 
augmenting  the  refra&ing  power;  and  for  the 
fame  reafon  arfenic,  which  has  the  like  effedt, 
though  in  a  much  lefs  degree,  fhould  be  either 
omitted,  or  but  fparingly  ufed.  The  fand 
fhould  be  carefully  cleanfed,  for  this  ufe,  by 
the  means  above  directed  for  that  purpofe, 
p.  233.  and  the  borax  fhould  be  firft  calcined, 
and  then  rubbed  to  powder.  The  pearl-afhes 
muft  likewife  be  purified  for  this  ufe,  which 
may  be  done  in  the  following  way. 

Manner  of  purify  ing  the  pearl-a/Jxs. 

u  Take  any  quantity  of  the  beft  pearl- afhes; 
"  and  dhTolve  them  in  four  times  their  weight 
"  of  water  boiling:  which  operation  may  be 
u  beft  performed  in  a  pot  of  caft  iron.  When 
u  they  are  duTolved,  let  the  folution  be  put 
11  into  a  clean  tub;  and  fuffered  to  remain 
u  there  twenty-four  hours  or  longer.  Let  the 
"  clear  part  of  the  fluid  be  then  decanted  off 
u  from  the  dregs  or  fediment,  and  put  back 
u  into  the  iron  pot;  in  which  the  water  muft 
"  be  evaporated  away  till  the  falts  be  left  per- 
ct  fedtly  dry  again.  They  fhould  then,  if  not 
"  ufed  immediately,  be  kept  in  ftone  jars  well 
"  fecured  from  moifture  and  air,  till  fuch  time 
"  as  they  are  wanted." 

Great 
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Great  care  fhould  be  always  taken,  in  this 
treatment  of  the  falts,  to  keep  the  iron  pot 
thoroughly  clean  from  rufl,  which  would  give 
a  yellow  tinge  to  the  glafs,  not  to  be  removed 
without  greatly  injuring  it. 

N°  1.  Beji  compofition  of  glafs  for  looking-glafs 
plates, 

<c  Take  of  white  fand  cleanfed  fixty  pounds, 
<€  of  purified  pearl-afhes  twenty-five  pounds, 
"  of  falt-petre  fifteen  pounds,  and  of  borax 
"  feven  pounds.*' 

This  compofition  fhould  be  continued  long 
in  the  fire;  which  fhould  be  for  fome  time 
ftrong,  and  afterwards  more  moderate,  that 
the  glafs  may  be  intirely  free  from  bubbles 
before  it  be  worked.  It  will  be  intirely  clear 
of  all  ^plour,  urtlefs  in  cafe  of  fome  accident: 
but  if  any  yellow  tinge  fhould,  neverthelefs, 
unfortunately  infedl  it,  there  is  no  remedy, 
except  by  adding  a  fmall  proportion  of  mag- 
nefia,  which  fhould  be  mixed  with  an  equal 
quantity  of  arfenic;  and  after  their  being  put 
into  the  glafs,  giving  it  a  confiderable  heat 
again ;  and  then  fuffering  it  to  free  itfelf  from 
bubbles  in  a  more  moderate  one,  as  before. 
If  the  tinge  be  flight,  an  ounce  of  magnefia 
may  be  firft  tried ;  and  if  that  prove  ineffi- 
cient, the  quantity  mufl  be  increafed;  but  the 
glafs  will  always  be  obfqure,  in  proportion  to 
the  quantity  that  is  admitted;  though,  per- 
haps, not  in  a  degree,  that  may  prevent  it 
from  paffing  currently  with  thofe  who  do  not 
1  examine 
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examine  with  great  ftridtnefs.  This  compo- 
fition  is  not  to  be  made  without  expence,  at 
the  times  when  borax  is  dear :  but  the  great 
price  which  looking-glafs  plates,  particularly 
fuch  as  are  large,  bear,  will  very  well  allow  it : 
or  even  the  adding  a  greater  quantity  of  borax, 
when  there  is  occafion  to  have  the  glafs  run 
more  ealily,  and  roll  in  a  lefs  degree  of  heat. 

N°2.  Cheaper  compofition  for  looking-glafs  plates. 

"  Take  of  the  white  fand  fixty  pounds,  of 
<c  pearl-afhes  twenty  pounds,  of  common  fait 
Ci  ten  pounds,  of  nitre  feven  pounds,  of  arfe- 
<c  nic  two  pounds,  and  of  borax  one  pound." 

This  glafs  will  run  with  as  little  heat  as  the 
former;  but  it  will  be  more  brittle,  and  re- 
fract the  rays  of  light  in  a  greater  degree.  It 
is,  therefore,  worfe  than  the  other  in  a  greater 
degree,  than  is  balanced  by  the  faving  in  an 
article,  where  the  coft  of  the  materials  is  not 
conliderable  in  proportion  to  the  return;  it 
being  the  work  and  {kill,  and  not  the  prime 
expence  of  the  ingredients,  that  make  the  high 
price  of  looking-glafs  plates.  It  would  be, 
confequently,  unpardonable,  while  they  con- 
tinue to  be  fold  at  the  prefent  dear  rates  they 
bear  in  this  country,  to  impair  the  quality  of 
the  glafs,  for  the  fake  of  a  trifling  faving  out 
of  the  original  price  of  the  materials. 
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S  E  C  T  I  O  N  IV. 

Of   the  nature  and  compojition  of 
window-glafs. 

IN  order  to  have  window-glafs  in  the  ut- 
moft  perfedlion,  the  fame  qualities  and 
treatment  are  required,  as  for  the  looking- 
glafs  plates ;  and  the  fame  kind  of  glafs  is, 
therefore,  ufed  for  lights,  where  the  expence 
can  be  allowed.  But  as  that  is  only  done  in 
extraordinary  cafes,  inferior  kinds  of  various 
rates  of  price  are  wanted  for  more  common 
purpofes ;  where  not  only  the  coft  of  grinding 
may  be  faved,  but  even  the  glafs  itfelf  afforded 
cheaper,  on  account  of  its  composition.  The 
heft  of  thefe  kinds  is  called  crown-glafs:  the 
compofition  for  which  maybe  as  follows;  the 
ingredients  being  previoufly  prepared  in  the 
fame  manner  as  for  the  looking-glafs. 

N°  1 .  Compcfition  of  crown  (or  the  beji  window) 

<c  Take  of  white  fand  fixty  pounds,  of  pu- 
"  rifled  pearl-afhes  thirty  pounds,  of  falt-petre 
<i  fifteen  pounds,  of  borax  one  pound,  and  of 
"  arfenic  half  a  pound.'' 

This  will  be  very  clear  and  colourlefs,  if  the 
ingredients  be  good:  and  will  not  be  very  dear. 
It  will  run  with  a  moderate  heat;  but  if  it  be 
defired  to  be  yet  more  fufible  and  foft,  half  a 
3  pound 
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pound  or  a  pound  more  of  arfenic  may  be  add- 
ed. If  the  glafs  fliould  prove  yellow,  the 
magnefia  muft  be  ufed,  as  above  diredted  for 
the  looking-glafs. 

N°  2.  Compojition  for  a  cheaper  kind  of  ivifidow- 
glafs. 

f<  Take  of  white  fand  fixty  pounds,  of  un- 
u  purified  pearl-afhes  twenty-five  pounds,  of 
u  common  fait  ten  pounds,  of  nitre  five 
cl  pounds,  of  arfenic  two  pounds,  and  of  mag- 
11  nefia  one  ounce  and  a  half." 

This  will  be  inferior  to  the  above  kind; 
but  may  be  improved,  where  defired,  by 
purifying  the  pearl-afhes.  This  operation  will 
not  only  free  them  from  the  remaining  part  of 
the  earth  of  the  afhes  they  were  extracted 
from;  (which  is  apt  to  give  a  fmall  degree  of 
opacity  to  the  glafs,  as  it  will  not  vitrify  in  this 
ftate;)  but  renders  them  alfo  lefs  liable  to  im- 
part a  yellow  tinge  to  the  glafs:  and,  there- 
fore, where  the  goodnefs  of  fuch  aflies  is 
known  by  trial,  an  ounce  of  the  magnefia,  or 
perhaps  more,  may  be  fpared. 

N*  3.  Compojition  of  common  or  green  winabw- 
glafi. 

4<  Take  of  white  fand  fixty  pounds,  of  un- 
"  purified  pearl-afhes  thirty  pounds,  of  com- 
a  mon  fait  ten  pounds,  of  arfenic  two  pounds, 
\\  and  of  magnefia  two  minces.' 1 
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This  is  a  cheap  competition ;  and  will  not 
much  appear  green,  nor  be  very  deficient  in 
tranfparency. 

N°  4.  Cheap ft  compofition  of  common  ( or  green ) 
window-glafs . 

tc  Take  of  the  cheaper!:  kind  of  white  fand 
tc  one  hundred  and  twenty  pounds,  of  unpu- 
"  rifled  pearl-afhes  thirty  pounds,  of  wood- 
cc  allies  well  burnt  and  lifted  fixty  pounds,  of 
<€  common  fait  twenty  pounds,  and  of  arfenic 
<£  five  pounds." 

This  compofition  is  very  cheap,  and  will 
produce  a  glafs  with  a  greenifh  caft  j  but 
greatly  fuperior  to  what  I  have  frequently  met 
with :  though  nothing  that  will  at  all  anfwer 
the  end,  can  be  well  prepared  at  lefs  expence. 


SECTION  V. 

Of  the  nature  and  compofition  of  the 
glafs  for  phials. 

TH  E  glafs  of  which  phials  for  the  ufe 
of  apothecaries,  ink-bottles,  and  many 
other  fuch  finall  velfels,  are  made,  is  a  kind 
betwixt  the  flint-glafs  and  the  common  bottle 
or  green  glafs.  A  very  good  fort  of  which 
may  be  thus  prepared. 
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N°  i.  Compojition  of  the  beji  phial- glafs. 

cc  Take  of  white  fand  one  hundred  and 
<c  twenty  pounds,  of  unpurified  pearl-afhes 
"  fifty  pounds,  of  common  fait  ten  pounds, 
<c  of  arfenic  five  pounds,  and  of  magnefia  five 
<c  ounces." 

This  will  be  a  very  good  glafs  for  the  pur- 
pofej  and  will  work  with  a  moderate  heat: 
but  requires  time  to  become  clear,  on  account 
of  the  proportion  of  arfenic :  when,  however, 
it  is  once  in  good  condition,  it  will  come  very 
near  to  the  chryftal-glafs. 

N°  2.  Cheapejl  compojition  of  green  or  common 
phial-glafs. 

;  "  Take  of  the  cheapeft  kind  of  white  fand 
"  one  hundred  and  twenty  pounds,  of  wood- 
"  aflies  well  burnt  and  fifted  eighty  pounds, 
<c  of  pearl-afhes  twenty  pounds,  of  common 
<c  fait  fifteen  pounds,  of  arfenic  one  pound." 

This  will  be  green,  but  tolerably  tranfpa- 
rent ;  and  will  work  with  a  moderate  fire,  and 
vitrify  quickly  with  ailrong  one. 
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CHAP.  V. 

Of  the  commixture  of  the  ingredients 
for  compoling  glafs,  and  the  manner 
of  the  fufion  and  co&ion  of  the  feve- 
ral  compositions  of  the  white  trans- 
parent kinds  ;  in  order  to  their  being 
duly  incorporated  and  vitrified. 


SECT.  I.  Of  the  commixture  of  the 
ingredients  for  the  fever  al  compofi- 
tions  of  white  tranfparent  glafs. 

TH  E  commixture  of  the  ingredients  for 
making  glafs  muft  be  performed  by 
different  methods,  according  to  the  nature  of 
the  ingredients  that  enter  into  the  different 
compofitions. 

When  fand,  and  fixt  alkaline  falts,  whether 
in  form  of  pearl-afhes,  or  of  fuch  as  are  ex* 
tradted  from  them,  or  any  other  afhes  of  ve- 
getables, are  ufed  together,  they  ought  to  be 
thoroughly  mixt,  by  grinding  them  in  a  place 
free  from  damp.  When  they  are  fo  mixt,  they 
fhould  be  put  into  a  proper  calcining  furnace ; 
and  there  continued  in  a  moderate  heat  for  five 
or  fix  hours ;  being  in  the  mean  time  frequent- 
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ly  turned  over  and  ftirred  about,  by  means  of 
a  proper  rake ;  and  at  the  end  of  chat  time 
taken  out  of  the  furnace,  and  either  immediate- 
ly ufed,  or  kept,  where  no  moifture  can  have 
accefs  to  them,  till  wanted.  The  matter  in 
this  ftate  is  called  frit,  and  may  be  converted 
into  glafs  without  further  preparation,  than 
being  broken  into  grofs  powder  before  it  be  put 
into  the  pots;  unlefs  where  other  ingredients 
are  to  be  added  to  it :  in  which  cafe  the  follow- 
ing methods  may  be  perfued. 

When  nitre  is  to  be  added  to  the  frit,  it 
mould  be  after  the  calcination :  and  if  it  be 
well  powdered,  it  may  be  mixed  with  the  frit, 
without  their  being  ground  together. 

If  arfenic  be  alfo  ufed,  it  mould,  being  pre- 
vioufly  well  levigated,  be  mixed  with  the  nitre, 
at  the  time  that  it  is  to  be  powdered:  and  they 
may  be  then  added  together  to  the  frit.  But 
if  no  nitre  be  ufed,  it  mould  be  ground  with 
fome  pounds  of  the  frit  ->  or  rather  with  fome 
of  the  falts  of  which  the  frit  is  made  ->  and 
then  put  to  it. 

In  the  cafe  of  the  flint-glafs,  when  large 
proportions  of  lead  and  nitre  are  admitted  into 
the  compofition ;  or  in  other  cafes  of  foft  glafs, 
where  very  powerful  fluxes  are  ufed  \  the  cal- 
cining the  frit  is  difpenfed  with,  and  the  fand, 
alkaline  falts,  lead,  nitre,  and  alfo  arfenic,  if 
any  be  ufed,  are  thoroughly  mixt  together  by 
grinding.  But  if  a  calcined  frit  be  ufed,  the 
matter,  after  it  has  undergone  that  operation, 
and  been  grofsly  powdered,  muft  be  put  into 
i  the 
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the  pot  with  the  other  ingredients  in  that  ftate; 
they  being  previoufly  well  commixt  together 
by  grinding. 

If  borax  be  ufed  with  the  frit  alone,  it 
jfhould  be  ground  with  a  fmall  part  of  it  ;  and 
then  mixt  with  the  reft.  But,  if  other  in- 
gredients are  to  be  added,  it  may  be  ground 
with  them.  It  fhould,  however,  be  always 
firft  calcined,  that  is,  placed  in  a  moderate 
heat,  till  the  ebullition  it  makes  at  firft  be  over, 
and  it  be  left  in  a  dry  ftate. 

When  common  fait  is  ufed  in  the  compofi- 
tion  of  glafs  where  the  frit  is  prepared,  it  may 
be  added  to  the  alkaline  fait  and  fand  when 
they  are  to  be  ground  together ;  and  calcined 
along  with  them,  which  will  fpare  the  trouble 
of  the  decrepitation,  mentioned  p.  233  to  be 
neceffary.  The  fait  muft  otherwife  be  put  into 
a  proper  vefiel,  and  continued  in  a  gentle  heat 
till  it  ceafes  the  crackling  it  will  for  fome  time 
make:  and,  if  it  be  not  ufed  immediately, 
it  muft  be  carefully  kept  from  ail  moifture, 
even  that  of  the  air.  When  no  frit  is  pre- 
vioufly made,  fo  as  to  afford  an  opportunity 
of  calcining  the  fait  with  it,  being  firft  decre- 
pitated, it  may  be  mixt  with  any  of  the  other 
ingredients;  but  muft  not  be  fuffered  toattrad: 
any  moifture;  otherwife  it  will  crackle  and  de- 
crepitate again  in  the  pots,  and  wafte  the  mat- 
ter, by  diffipating  it  with  the  numberlefs  little 
explofions  it  will  make. 

Magnefia,  when  admitted  into  the  compo- 
fition  of  glafs  made  of  frit  without  any  other 
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addition,  being  well  levigated  preparatorily, 
fhould  be  intimately  mixt  by  grinding  with 
fome  pounds  of  the  frit;  and  then  put  into 
the  pots  along /with  the  reft.  But  where  lead, 
falt-pe  e,  ojr'other  ingredients,  are  to  be  add- 
ed, it  m^y be  mixt  with  them  when  they  are 
groumi;  and  then  put  to  the  frit.  If  no  frit 
be  prepared,  it  may,  neverthelefs,  be  mingled 
with  any  of  the  fluxing  ingredients,  and  fq 
commixt  with  the  whole  mafs. 


SECTION  II. 

Of  the  ma7tner  of  melting  and  fuftng 
the  feveral  compfitions^  in  order  to 
their  converJio?t  into  glafs :  with  the 
means  of  judging  when  the  vitrifica- 
tion is  perfeSl. 

THE  materials  being  all  prepared  and 
duly  mixt,  the  matter  muft  be  put  into 
the  pots:  and  urged  to  fufion,  by  a  heat  pro- 
portioned to  the  ftrength  of  the  flux  in  the 
compofition :  and  this  muft  be  continued  till 
the  whole  mafs  become  one  uniform  fluid ; 
and  have  acquired  the  qualities  neceflary  in 
that  particular  kind  of  glafs  which  is  intended 
to  be  produced.  There  is  an  attention  to  an- 
other objed:,  however,  required  in  the  mean 
time;  which  is,  the  taking  off"  the  fcum  and 
3  foulnefs 
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foulnefs  that  will  arife  on  the  glafs  in  the  ac- 
tion of  the  ingredients  on  each  other,  and  the 
codtion  of  the  matter.  This  is  to  be  done  by 
means  of  proper  ladles;  and  fhould  be  effectu- 
ally performed  before  the  glafs  be  wrought : 
otherwife  it  will  be  fo  fouled  by  this  fubftance, 
as  to  be  rendered  of  very  little  value.  This 
matter  is  called  fandover:  and  is  fold  to  the 
colourmen,  who  difpofe  of  it  to  the  potters ; 
and  they  ufe  it  in  the  compositions  of  their 
glazings. 

The  exadt  time  for  keeping  the  feveral 
compofitions  of  glafs  in  fufion,  in  order  to 
their  perfedl  vitrification,  can  by  no  means  be 
fettled  by  rule.  For  there  is  fo  much  variation 
in  the  difpofition  of  different  parcels  of  mate- 
rials of  the  fame  kind  to  vitrify;  and  likewife 
fo  great  an  uncertainty,  with  refpedl  to  the 
degrees  of  heat  maintainable  even  in  the  fame 
furnace,  that  it  muft  be  left  to  the  judgment 
of  the  operator.  But  where  the  power  of  the 
flux  is  weaker,  as  may  be  gathered  from  the 
nature  and  proportions  of  the  ingredients  in 
the  compofition,  or  where  the  heat  is  lefs  in- 
tenfe,  a  greater  time  will  neceffarily  be  re- 
quired, than  in  the  cafe  of  Stronger  fluxes, 
and  brifker  fires.  No  damage  can,  however, 
accrue  from  allowing  a  longer  fufion  than  may 
be  neceffary  to  give  the  glafs  the  appearance  of 
being  perfect,  except  the  lofs  of  time  and  con- 
fumption  of  fewel:  for  with  refpedt  to  the  white 
tranfparent  glafs,  it  is  always  improved  in  its 
hardnefs,  and  clearnefs,  by  a  longer  codlion. 
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In  order  to  examine,  whether  the  glafs  have 
attained  to  its  due  ftate  of  vitrification,  an  iron 
rod,  of  which  the  end  fhould  be  bright,  or  at 
leaft  intirely  free  from  ruft,  muft  be  dipt  in  the 
melted  matter:  and  what  adheres  to  it  fhould 
be  firft  tried,  with  refpedt  to  its  du&ility  or 
readinefs  to  fuffer  itfelf  to  be  drawn  out  in 
long  threads ;  and,  if  this  quality  be  found  in 
it  to  a  fufficient  degree,  being  fuffered  to  cool, 
it  fhould  be  carefully  infpefred,  to  form  a  judg- 
ment of  its  colour  and  clearnefs.  If  it  be  trans- 
parent, colourlefs,  and  free  from  all  fpecks  and 
bubbles,  it  may  be  concluded  perfeft,  and  fit 
to  be  wrought.  But  if  it  want  thefe  marks, 
more  time  muft  be  given,  according  to  the 
degree  of  the  defedtivenefs  -y  and,  after  a  reafon- 
able  allowance  of  fuch  time,  it  muft  be  exa- 
mined again  by  the  fame  means:  and,  if  not 
yet  perfect,  a  further  time  muft  be  given,  and 
then  the  fame  trial  made  again.  If,  never- 
thelefs,  after  all  reafonable  allowance  of  time, 
and  the  application  of  a  ftrong  heat,  which 
fhould  be  raifed  as  high  as  can  be  admitted 
conveniently,  without  detriment  to  the  other 
operations  that  may  be  carrying  on  in  the  fame 
furnace,  the  glafs  yet  appear  faulty,  the  means, 
below  advifed,  muft  be  called  in  aid;  in  order 
to  remedy  the  defers,  either  in  the  materials 
themfelves,  or  the  means  of  their  compofi-r 
tion. 
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SECTION  III. 

Of  the  means  of  promoting  and  acce- 
lerating the  perfeEl  vitrification  of 
the  ingredients^  when  the  compojition 
proves  defeEiive  in  that  point :  with 
the  means  of  removing  any  yellowijh 
or  greenijh  tinge  that  may  arife* 

IF,  after  the  treatment  above  advifed,  fuffi- 
cient  time  and  heat  having  been  given,  ac- 
cording to  the  nature  of  the  compofition,  the 
glafs  will  not  be  brought  to  run  into  one  equal 
fluid  mafs,  but  appear  yet  turbid  and  milky, 
or  to  abound  in  bubbles  after  fome  abatement 
of  the  fire,  it  muft  be  concluded,  that  the  flux 
is  too  weak.  An  additional  quantity  of  the 
fluxing  ingredients,  mixt  together  in  the  fame 
relative  proportion  as  at  firft,  muft  be  there- 
fore put  into  the  pot  to  the  melted  mafs;  but 
gradually,  left  any  fudden  ebullition  may  fwell 
the  matter,  and  force  part  of  it  out  of  the  pot. 
The  proportion  of  the  whole  of  this  additional 
quantity  muft  be  regulated  by  the  appearance 
of  what  may  be  wanted  from  the  backward- 
pefs  of  the  vitrification  in  the  glafs.  But  it  is 
better  to  try  a  fmaller  quantity  firft;  becaufe 
rnore  may  eafily  be  added,  if  found  neceffary; 
£nd  an  excefs,  on  the  other  hand,  injures  the 
qualities  of  the  giafs    and  in  the  cafe  of  falts 
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cannot  be  re&ified,  unlefs  by  a  long  continu- 
ance of  the  fufion.  There  is,  moreover,  this 
further  reafon  for  trying  only  a  fmaller  quan- 
tity at  firft;  that  frequently  much  lefs  will 
anfwer  the  end,  than  the  appearance  may  feem 
to  make  neceffary. 

It  is  the  practice  of  fome,  when  the  vitrifi- 
cation will  not  go  forwards,  to  have  recourfe 
to  the  following  expedient.  They  take  four, 
or  perhaps  fix  ounces  of  arfenic,  and  mix  with 
it  an  ounce  of  magnefia:  and,  wrapping  them 
tightly  in  a  piece  of  paper  of  feveral  doubles, 
they  faften  the  mafs  to  the  end  of  their  iron ; 
and  plunge  it  down  to  the  bottom  of  the  pot  j 
where,  the  fubfiance  of  the  paper  being  de- 
ftroyed,  the  matter  is  left.  This  will  fre- 
quently fucceed ;  and  the  glafs  will  grow  clear 
firft,  towards  the  bottom,  and  foon  after  quite 
to  the  top ;  and  gain  the  perfect  ftate  of  vitri- 
fication. The  magnefia,  neverthelefs,  how- 
-  ever  it  may  promote  the  fufing  power  of  the 
arfenic,  does  not  feem  a  very  proper  ingredient 
in  all  cafes.  .For  where  there  is  no  yellow 
tinge  in  the  glafs,  it  will  neceffariiy  impart  a 
purplifh  caft  ;  which,  though  perhaps  in  too 
flight  a  degree  to  be  eafily  diiHnguifhed  on  a 
common  infpedtion,  is  neverthelefs  an  impar4- 
fedtion;  and  would  fhew  itfelf,  if  the  glafs 
were  to  be  compared  with  fuch  as  was  abfo- 
lutely  colourlefs.  I  fhouid  think  it,  therefore, 
better  to  join  two  or  three  ounces  of  calcined 
borax  with  the  arfenic,  which  would  anfwer 
the  end  without  any  kind  of  injury  to  the  glafs, 

and 
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and  would  not  greatly  inhance  theexpence: 
when  it  is  premifed,  how  onfiderable  a  return 
a  pot  of  glafs  makes  when  worked  off". 

When  the  glafs  appears  perfedt  in  other  re- 
fpefts,  but  is  found  to  have  a  green  or  yellow 
tinge,  fuch  tinge  may  frequently  be  diminifhed 
by  the  addition  of  one  or  two  pounds  of  nitre; 
if  none,  or  but  a  fmall  proportion,  have  be- 
fore been  admitted  into  the  compofition.  The 
nitre,  in  this  cafe,  fhbuld  be  fluxed  with  fome 
frit,  or  with  fome  other  glafs  of  the  fame  kind 
with  that  in  the  pot,  before  it  be  put  to  the 
other  ingredients.  This  is  requifite,  in  order 
that  it  may  the  readier  mix  with  the  matter ; 
and  not  be  partly  blown  out  of  the  pot,  by 
the  ebullition  it  would  make,  in  confequence 
of  the  water  contained,  in  its  chryftals,  or 
partly  fwim  on  the  furface^  as  would  happen, 
if  it  were  put  in  crude,  without  being  pre- 
paratorily heated  or  mixed  with  any  other  body. 
But  if  this  fail,  or  remedy  only  in  part  the  fault, 
recourfe  muft  be  had  to  the  magnefia ;  to  which 
may  be  advantageoufly  added  two  or  three 
ounces  of  arfenic  5  and  they  may  be  conveyed 
into  the  pot  by  the  means  above  directed; 
which  prevents  the  powders  from  floating  on 
the  furface  of  the  melted  matter,  where  the 
arfenic  would  foon  fublime  away,  and  take  no 
efteft. 
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CHAR  VI. 

Of  the  compofition  and  treatment  of 
the  common  bottle  or  green  glafs. 

THIS  kind,  excepting  the  beauty  of 
colour  and  tranfparency,  is  the  mod 
perfedt  glafs  at  prefent  manufactured;  and, 
with  refped:  to  its  utility,  is  alfo  equal  in  im- 
portance to  any  other.  It  is  formed  of  fand 
of  any  kind,  fluxed  by  the  afhes  of  burnt 
wood,  or  of  any  parts  of  vegetables.  The 
afhes  muft  not  have  the  falts  ex  traded  from 
them,  but  muft  confift  of  them,  and  the  cal- 
cined earth  of  the  vegetable  fubftances,  whence 
they  are  produced.  This  earth,  though  when 
once  feparated  from  the  falts  formed  along 
with  it  in  the  incineration,  it  becomes  abfo- 
lutely  refraftory  to  vitrification ;  and  refifts  not 
only  the  fame  falts  which  were  taken  from  it, 
but  even  the  ftrongeft  fluxes ;  yet  conjoined 
with  thefe  falts,  in  the  manner  in  which  it  is 
originally  produced  in  the  incineration,  it  not 
only  vitrifies  perfectly  itfelf,  but  even  afts  as 
a  flux  on  fand.  For  on  the  mixing  fand  with 
the  entire  afhes,  a  much  greater  proportion 
will  be  converted  into  glafs,  than  would  be 
by  the  proportion  of  falts  contained  in  the  afhes, 
if  ufed  alone  without  the  earth.  In  general, 
the  bottle  glafs  is  only  compounded  of  thefe 
two  ingredients,  fand  and  wood-afhes:  but 
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where  the  fcoria  or  clinkers  of  furnaces  or 
forges  can  be  obtained  in  fufficient  quantity, 
they  may  be  added  with  great  advantage : 
as  a  much  lefs  proportion  of  wood-afhes  will 
become  neceffary,  and  the  good  qualities  of 
the  glafs  be  rather  improved  than  impaired. 
The  fcoria  to  be  obtained  at  large  foundaries 
are  very  proper  for  the  purpofe :  or  thofe  from 
any  other  fuch  works,  where  large  and  ftrong 
fires  are  ufed.  The  particular  compofition  of 
this  glafs  may  be  as  follows  j  but  the  propor- 
tions here  given  fuppofe  the  fofteft  fand:  to 
procure  which  care  fhould  be  taken;  as  a  great 
laving  is  thence  made  in  the  quantity  of  wood- 
afhes  necefTary. 

Compofition  of  green  or  bottle  glafs. 

cc  Take  of  wood-afhes  two  hundred  pounds, 
c<  and  of  fand  one  hundred  pounds.  Mix 
<c  them  thoroughly  well  by  grinding  toge- 
"  ther." 

This  is  the  due  proportion  where  the  fand 
is  good,  and  the  wood-afhes  are  ufed  without 
any  other  addition :  but  there  are  inftances  of 
fand  of  fo  kindly  a  nature  for  vitrification,  that 
a  greater  proportion  of  it  may  be  added. 

Compofition  of  green  or  bottle  glafs  with  the  addi- 
tion of  fcoria  or  cli?ikers. 

"  Take  of  wood-afhes  one  hundred  and 
"  feventy  pounds,  of  fand  one  hundred  pounds, 
<£  and  of  fcoria  or  clinkers  fifty  pounds.  Mix 
cc  the  whole  well  by  grinding  them  together/' 

The 
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The  clinkers  fhould  be  well  ground  before 
they  be  ufed,  if  they  admit  of  it.  But  fre- 
quently they  are  too  hard ;  and  in  that  cafe 
they  fhould  be  broken  into  as-fmall  bits  as  can 
be  done  conveniently  ;  and  mixt  with  the  other 
matter  without  any  grinding.  The  harder  they 
are,  the  lefs  material  will  be  the  powdering 
them,  as  they  will  the  fooner  melt  of  them- 
felves  in  the  furnace;  and,  confequently,  mix 
with  the  other  ingredients. 

The  general  manner  of  fufing,  and  convert- 
ing this  compofition  to  glafs,  is  the  fame  as  in 
the  other  kinds :  as  are  alfo  the  means  of  judg- 
ing when  the  vitrification  is  perfeft ;  and  the 
remedy  of  the  defedt  when  the  firft  com  por- 
tion will  not  produce  it:  except  with  refpedt 
to  colour,  which  is,  in  the  cafe  of  this  kind  of 
glafs,  intirely  out  of  queftion.  When  clinkers 
are  not  to  be  had  in  fufficient  quantity,  to  allow 
of  their  being  ufed  in  the  general  compofition, 
it  is  well  however  to  have  fome  quantity,  to 
employ  occafionally,  when  the  vitrification  fails. 
For  the  adding  fuch  a  proportion  of  them  as 
may  appear  neceffary,  with  an  equal  part  of 
wood-afhes,  will  anfwer  the  purpofe  much 
better,  than  the  addition  of  more  wood-afhes 
alone,  where  the  flux  is  found  too  weak;  as 
wrill  happen  fometimes  from  the  great  variation 
in  the  different  parcels,  as  well  of  the  afhes  as 
land. 
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CHAP.  VII. 

Of  coloured  glafs. 


SECTION  I. 

Of  the  general  nature  of  coloured  glafs : 
and  of  the  fever al  compoftions  pro- 
per for  receiving  the  colours,  in  or- 
der to  the  forming  glafs,  or  paftes, 
in  imitation  of  precious  flones  ;  with 
the  qualities  attendant  on  each. 

TH  E  glafs,  which  is  intentionally  tinged 
with  colours,  may  be  divided  into  three 
kinds :  the  white  opake  and  femi-tranfparent 
glafs:  the  tranfparent  coloured  glafs :  and  the 
•  Jerni-tranfparent  or  opake  coloured  glafs. 

The  white  opake  glafsy  as  alfo  fome  tranfpa- 
rent kinds,  are  principally  ufed  for  making 
fmall  vafes,  toys,  and  fome  forts  of  ufeful 
veffels,  as  cream  pots,  &c.  in  imitation  of 
China  ware  of  any  kind,  of  which  we  fhall 
fpeak  below.  It  is  alfo  frequently  employed, 
as  a  white  enamel  for  grounds,  by  painters 
of  enamel  dial-plates,  fnuff-boxes,  and  other 
fuch  pieces,  as  have  not  occafion  to  pafs  fe- 
veral  times  through  the  fire,  in  order  to 
their  being  finifhed. 

The 
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The  compofition  of  white  opake  and  femi- 
tranfparent  glafs  is  very  various ;  as  any  kind  of 
colourlefs  glafs  may  be  made  the  body  of  fuch  j 
and  the  tinge  may  be  given  by  calcined  tin  or 
antimony ;  alfo  by  arfenic,  calcined  hartfliom 
or  bones,  and  feveral  other  fubftances. 

The  tranfparent  glafs>  tinged  with  colours,  is 
likewife  of  different  kinds,  as  the  body  or 
ground  may  be  tranfparent  colourlefs  glafs  of 
any  of  the  compofitions  above  exhibited.  But 
it  is  commonly  diftinguifhed  into  two  forts 
only  5  the  one  called  coloured  glafs  ;  and  the 
other  pajles.  The  reafon  of  which  diftindtion 
lies  in  this.  The  chief  defign  of  all  coloured 
tranfparent  glafs  being  the  imitation  of  pre- 
cious ftones,  the  qualities  of  fuch  glafs,  when 
perfedt,  are,  to  be  very  clear  and  tranfparent ; 
to  be  free  from  all  colour  but  the  proper 
tinge  and  to  be  very  hard  and  tenacious  in 
their  texture.  But  thefe  qualities  being  not 
to  be  had,  except  in  glafs  that  is  very  difficult 
to  be  melted,  and  requires  a  long  as  well  as  an 
intenfe  heat,  both  to  its  own  mature  vitrifica- 
tion, and  that  of  the  bodies  added  to  give  the 
colour  to  it ;  it  became  inconvenient  to  thofe 
who  prepared  thefe  kind  of  compofitions  in 
fmall  quantities,  to  maintain  fuch  ftrong  fires } 
and  therefore  fofter  compofitions  were  fought 
for,  that  would  run  with  the  heat  of  common 
fmall  furnaces;  and  would  likewife  be  brought 
to  perfection  in  a  much  fhorter  time.  Thefe 
compofitions  were  therefore  called  pajles^  ta 
diftinguifh  them  from  the  harder  glafs,  which 
retained  its  proper  appellation.  The 
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The  glafs  moll:  proper  for  the  imitation  of 
precious  ftones,  where  the  hardriefs,  which  is 
a  moft  valuable  quality  in  fuch  as  is  intended 
for  mock  jewels,  that  are  expofed  to  much 
wear,  is  wanted,  is  a  perfect  glafs  of  falts  5  in 
Which  no  more  flux  is  admitted,  than  merely 
what  may  be  neceflary  for  the  complete  vitri- 
fication of  the  glafs,  and  tinging  fubftances ; 
but  it  (hould  be  abfolutely  free  from  every  kind 
of  tinge,  except  that  which  is  intended  to  be 
given  it. 

The  kind  moft  proper  for  forming  paftes, 
is  a  mixt  glafs  of  lead  and  falts,  which  will 
run  eafily  -y  and  vitrify  in  a  fhort  time  the  me- 
talline or  other  bodies  that  are  employed  for 
tinging  it.  But  in  order  to  make  it  yet  more 
fufible,  without  having  fo  large  a  proportion 
of  lead  as  may  make  the  texture  of  the  glafs 
too  tender  and  brittle,  arfenic  and  borax  may 
be  admitted  into  the  compofition.  Befides 
the  forming  imitations  of  coloured  ftones, 
there  is  yet  another  purpofe  to  which  this 
kind  of  glafs  is  peculiarly  adapted,  which  is 
the  making  mock  diamonds  and  topazes, 
that  cannot  be  fo  well  counterfeited  by  any 
other  compofition ;  as  the  lead,  according  to 
what  was  before  obferved,  gives  a  very  ex- 
traordinary refracting  power  to  the  glafs,  of 
which  it  is  an  ingredient.  This  fort  might 
feem  to  belong  to  the  clafs  of  the  white 
tranfparent  kinds  of  glafs  before  treated  of: 
but  as  the  application  of  that  kind  of  com- 
pofition, which  renders  it  properly  a  pafte 
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according  to  the  above  diftindtion,  is  confined 
to  the  intentions  of  imitating  gems,  it  is  more 
properly  introduced  amongft  the  others,  with 
which  it  has  a  common  denomination. 

The  femi-tranfparent  coloured  glafs  may 
have  for  its  body,  either  the  compofitions  of 
the  harder  kinds ;  or  thofe  of  partes :  and  it  is 
principally  applied  to  the  imitation  of  the  femi- 
tranfparent  ftones,  as  lapis  lazuli>  chalcedony, 
jafper,  agate,  opal,  or  fuch  others.  The  man- 
ner of  compofing  them  is  much  the  fame,  as 
that  of  the  tranfparent  kinds  •,  except  the  add- 
ing fome  opake  white  body,  which  will  en- 
dure the  fufion  of  the  glafs,  without  being  vi- 
trified, at  leaft  long  enough  to  fuffer  it  to  be 
worked  into  the  proper  form.  But  the  ma- 
nagement of  thofe  of  this  kind,  which  are 
compounded  of  a  variety  of  colours,  is  much 
more  difficult  than  that  of  the  tranfparent 
forts :  which  is  moft  probably  the  reafon,  why 
they  are  fo  little  in  ufe  ;  though  fome  of  them 
have  a  very  beautiful  eflfeft  for  purpofes  they 
might  be  equally  well  applied  to  with  the  ge- 
nuine ftones. 

r 

SECTION  II. 

Of  the  nature  and  preparation  of  the 
fuhflances  ufed  for  tinging  glafs. 

^T^  HE  fubftances  employed  for  tinging 
J[    glafs,  are,  for  the  moft  part,  metallic, 
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and  other  foffile  bodies  or  indeed  all  are  fo, 
except  tartar,  which  has  been  added  to  fome 
compositions.  The  metals  themfelves  make 
the  principal  part  5  and,  properly  treated,  will 
produce  all  the  colours,  except  a  perfed:  blue. 
But  for  cheapnefs  and  expedience,  the  fe mi- 
metals,  and  preparations  from  other  foffile  bo- 
dies, are  fometimes  admitted  in  the  place  of 
them  5  particularly  with  refpedt  to  yellow, 
where  antimony  fupplies  the  place  of  filver. 

The  fubflances  that  have  been  ufed  for  pro- 
ducing an  opake  whitenefs,  in  glafs,  are,  cal- 
cined tin,  (commonly  called  putty,)  calcined 
antimony,  arfenic,  calcined  horns  or  bones* 
and  fometimes  common  fait. 

The  fubflances  employed  for  red,  are,  gold, 
iron,  copper,  magneiia,  and  antimony. 

The  fubflances  employed  for  blue,  are,  zaf- 
fer,  and  copper. . 

The  fubflances  that  have  been  employed  for 
yellow,  are,  filver,  iron,  antimony,  and  mag- 
nefia  with  tartan 

The  fubflances  employed  for  greens,  are, 
copper,  Bohemian  granate,  and  thofe  which 
will  produce  yellow  or  blue. 

The  fubflances  employed  for  purple,  are, 
all  fuch  as  will  produce  red  and  blue. 

The  fubflances  employed  for  orange  colour, 
are,  antimony,  and  all  thofe  which  will  pro- 
duce red  and  yellow. 

The  fubflances  employed  for  black,  are,  zaf- 
fer,  magnefia,  copper  and  iron,  in  various  com- 
binations. 
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The  particular  nature  and  preparation  of  fe- 
veral  of  thefe  fubftances  having  been  before 
given  in  the  firfl  volume  of  this  work,  I  (hall 
avoid  repeating  them  here :  and  only  refer  to 
the  pages,  where  what  relates  to  them  is  to 
be  found.  The  preparation  of  calcined  tin  is 
to  be  found  in  page  2833 — of  calcined  anti- 
mony 285  ; — of  gold  289  , — of  filver  294  ; — 
of  copper  295 ; — of  iron  299.  The  nature  of 
zafFer  is  explained  287; — of  arfenic  as  a  white 
colorific  285  -y — magnefia  287  ; — of  antimony 
as  a  yellow  302  ; — of  antimony  vitrified  into  a 
red  glafs  303  ; — and  of  tartar  321. 

The  Bohemian  granate  requires  no  other 
preparation,  than  to  be  well  pulverized. 


SECTION  III. 

Compojition  of  hard  glafs^  and  pajlesy 
proper  for  receiving  colours. 

THOUGH  almoft  every  kind  of  trans- 
parent colourlefs  glafs  will  admit  of  be- 
ing tinged  5  yet  there  are,  as  was  obferved  be- 
fore, fome  compofitions,  that  are  more  pe- 
culiarly adapted  to  the  purpofes  for  which  the 
coloured  glafs  is  intended,  either  by  their  hard- 
nefs  and  tenacious  texture ,  or  their  being  more 
eafy  to  be  wrought  by  thofe  who  manufacture 
them,  from  their  requiring  lefs  heat  to  fufe  them, 
and  fluxing  the  colorific  matter  expeditioufly. 
The  clearnefs  and  tranfparency  of  the  glafs,  and 
i  "the 
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the  being  devoid  of  any  colour  but  that  in- 
tended to  be  given,  are  likewife  neceffary  in 
both  the  hard  glafs  and  paftes  which  are  to  be 
coloured  :  and  therefore  to  have  them  in  per- 
fection, a  glafs  of  each  kind  fhould  be  purpofely 
prepared ;  in  which  more  exadt  methods  may 
be  ufed  for  producing  thefe  qualities,  than  are 
expediently  compatible  with  the  difpatch  and 
profit  of  groffer  manufactures.  The  beft  com- 
pofitions  for  the  hard  glafs  are  as  follow :  but 
as  the  extreme  purity  of  the  fixt  alkaline  falts 
is  of  very  great  confequence  in  this  cafe,  it 
may  not  be  improper  to  give  previoufly  the 
method  of  producing  it. 

Method  of  bringing  pearl-ajhes,  or  any  other  fixt 
alkaline  fait  of  vegetables^  to  the  highejl  de- 
gree <f  purity ,  proper  for  the  mofl  tranfpa- 
rent  glafs. 

cc  Take  of  the  beft  pearl-afhes  three  pounds, 
"  and  of  falt-petre  fix  ounces.  Pound  them 
"  together  in  a  glafs  or  marble  mortar,  till  they 
"  are  thoroughly  well  mixt  \  and  then  put 
<c  part  of  them  into  a  large  crucible,  and  fet  it 
"  in  a  furnace,  where  it  may  undergo  a  ftrong 
u  heat.  When  the  part  of  the  matter,  that 
<c  was  firft  put  into  the  crucible,  is  heated  red 
<c  hot,  throw  in  the  reft  gradually  :  and  if 
<c  the  crucible  will  not  contain  the  whole, 
"  pour  part  of  the  melted  matter  out  on  a 
"  moiftened  ftone,  or  marble;  and,  having 
<c  made  room  in  the  crucible,  put  in  the  reft  ; 
<c  and  let  it  continue  there,  likewife,  till  it  be 
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<c  red  hot.  Pour  it  out  then  as  the  other ; 
c<  and  afterwards  put  the  whole  into  an  earth- 
"  en,  or  very  clean  iron  pot,  with  ten  pints  of 
<c  water ;  and  heat  it  over  the  fire,  till  the  falts 
"  be  intirely  melted.  Let  it  then,  being  ta- 
"  ken  off  the  fire,  ftand  till  it  be  cold  -y  and 
"  afterwards  filter  it  through  paper,  in  one  of 
<£  the  pewter  cullenders  defer ibed  p.  28  in 
"  the  firft  volume  of  this  work.  When  it  is 
"  filtered,  return  the  fluid  again  into  the  pot, 
tc  and  evaporate  the  fait  to  drynefs,  which 
"  will  then  be  as  white  as  fnow  j  the  nitre 
cc  having  burnt  all  the  phlogiftic  matter,  that 
"  remained  in  the  pearl-afhes  after  their  former 
"  calcination." 

N°  1.  Compojition  of  the  bejl  and  bar  deft  glafs 
for  receiving  colours. 

cc  Take  of  the  beft  fand,  cleanfed  by  wafh" 
cc  ing  as  direfted  in  p.  233,  twelve  pounds,  o* 
<c  pearl-aflies,  or  fixt  alkaline  fait  purified 
fC  with  nitre  as  above,  feven  pounds,  of  falt- 
<c  petre  one  pound,  and  of  borax  half  a 
"  pound." 

The  fand  being  firft  reduced  to  powder  in 
a  glafs  or  flint  mortar,  the  other  ingredients 
fhould  be  put  tQ  it,  and  the  whole  well  mixt, 
by  pounding  them  together. 

N°  2.  Compojition  of  the  beft  glafs  for  receiving 
colours  s  but  fomewhat  lefs  hard  than  the  above. 

"  Take  of  the  white  fand  cleanfed  twelve 
c*  pounds,  of  pearl-afhes  purified  with  fait- petre 
3  ft  feven 
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<c  feven  pounds,  of  nitre  one  pound,  of  borax 

half  a  pound,  and  of  arfenic  four  ounces." 

Proceed  as  in  the  lad  5  but  if  the  glafs  be 
delired  to  melt  with  yet  lefs  heat,  a  pound  of 
borax  may  be  ufed  inftead  of  the  half  pound, 
and  a  pound  of  common  fait  may  be  added  ; 
but  this  laft  is  apt  to  make  the  glafs  more  brit- 
tle ;  which  is  an  injury  done  to  fuch  as  is  to 
be  cut  into  very  fmall  pieces,  and  ground  with 
fo  many  angles  in  the  figure,  as  in  the  imi- 
tations of  jewels. 

N°  3.  Compofition  of  foft  glafs ,  or  pafle,  proper 
for  receiving  colours. 

€c  Take  of  white  fand  cleanfed  fix  pounds, 
c<  of  red  lead  three  pounds,  of  purified  pearl- 
cc  allies  two  pounds,  and  of  nitre  one  pound." 

Proceed  in  the  mixture  as  with  the  fore- 
going. 

N°  4.  Compofition  of  glafs ;,  or  pafte^  much  foft er 
than  the  above. 

<c  Take  of  white  fand  cleanfed  fix  pounds, 
<c  of  red  lead  and  purified  pearl-afhes,  each 
<£  three  pounds,  of  nitre  one  pound,  of  borax 
"  half  a  pound,  and  of  arfenic  three  ounces." 

To  be  mixt  as  all  the  preceding. 

This  is  very  foft,  and  will  fufe  with  a  very 
gentle  heat;  but  requires  fome  time  to  be- 
come clear,  on  account  of  the  arfenic.  It  may 
even  be  prepared  and  tinged  in  a  common  fire 
without  a  furnace ;  if  the  pots  containing  it  can 
be  furrounded  by  burning  coals,  without  dan- 
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ge*  of  their  falling  into  it.  The  borax,  being 
a  more  expenfive  ingredient  than  the  others, 
may  be  omitted,  where  a  fomewhat  greater 
heat  can  be  applied ;  and  the  glafs  is  not  in- 
tended for  very  nice  purpofes.  Or  a  pound 
of  common  fait  may  be  fubftituted  in  its 
place.  But  the  glafs  will  be  more  clear  and 
perfedtj  and  free  itfelf  much  fooner  from 
bubbles,  where  the  borax  is  ufed. 

This  glafs  will  be  very  foft;  and  will  not 
bear  much  wear,  if  employed  for  rings,  buckles, 
or  fuch  imitations  of  ftones,  as  are  expofed  to 
much  rubbing  But  for  ear-rings,  ornaments 
worn  on  the  breaft,  or  fuch  others  as  are  but 
feldom  put  on,  it  may  laft  a  confiderablc  time. 

In  all  thefe  foft  compofitions,  care  (hould 
be  taken,  that  part  of  the  fand  be  not  left  un- 
vitrified  in  the  bottom  of  the  pot;  as  will 
fometimes  happen.  For,  in  that  cafe,  the 
glafs,  abounding  too  much  with  falts  and 
lead,  will  not  bear  the  air ;  hut  being  corrod- 
ed by  it,  will  foon  contradl  a  miftinefs,  and 
fpecks  on  the  furface ;  which  will  entirely  ef- 
face all  the  luftre  of  the  pafte.  An  unlucky 
inftance  of  this  particularly  happened  a  few 
years  ago,  to  the  great  lofs,  and  almoft  ruin, 
of  many  of  the  poorer  lapidaries.  For  there 
being  at  that  time  a  great  demand,  for  all 
kinds  of  ornaments  decorated  with  falfe  ftones 
for  the  Spanifh  Weft  Indian  trade,  a  perfon 
undertook  to  make  them  and  furnifh  the  la- 
pidaries ;  who,  glad  of  an  opportunity  of 
obtaining,  on  moderate  terms,  what  they  had 
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found  it  difficult  to  procure  before,  (as  the  co- 
loured glafs  had  for  the  moft  part  been  im- 
ported from  Venice,)  purchafed  as  large  quan- 
tities as  they  poffibly  could  find  money  to  pay 
for.  But  in  a  (hort  time,  both  the  unwrought 
pafte,  and  that  which  they  had  been  at  the 
labour  and  expence  of  cutting,  all  turned 
foul,  with  a  dull  fcum  on  the  furface,  and  little 
fpecks,  which  eat  down  into  the  fubftance; 
and  took  away  the  fmoothnefs,  as  well  as  the 
luftre.  It  is  proper,  therefore,  for  thofe,  who 
prepare  fuch  compofitions,  to  be  careful  of  add- 
ing more  falts  and  lead  than  the  proportions 
here  given  5  and  to  watch  that  the  land,  or 
other  matter  employed  for  the  body  of  the 
compofition,  be  really  fiuxt.  And  it  is  equally 
proper,  that  they,  who  purchafe  fuch  pafte, 
fhould  have  fome  good  ground  of  affurance  of 
its  being  duly  prepared ;  otherwife,  they  may 
throw  away  their  money  in  the  purchafe,  their 
time  in  cutting,  and  their  credit  in  difpofing, 
of  fuch  a  faulty  commodity. 

There  is  a  very  certain  and  good  method  of 
preventing  the  inconvenience  arifing  from  the 
feparation  of  the  falts  in  the  preparation,  as 
well  of  the  hard  kind  of  coloured  glafs,  as  the 
paftes ;  which  is,  by  previoufly  calcining  the 
fand,  and  fixt  alkaline  falts,  as  in  the  manner 
of  making  the  frit.  This  may  be  done,  by 
putting  the  fand  and  fait,  reduced  to  powder, 
and  mixt  together,  on  a  tile  placed  in  a  fur- 
nace of  moderate  heat ;  and  turning  over  and 
ftirring  the  matter  with  a  tobacco-pipe,  or 
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fmall  iron  rod ;  for  which  purpofe,  the  tiic 
fliould  be  either  placed  near  fome  proper  open- 
ing into  the  furnace,  or  drawn  to  the  door  at 
due  intervals.  When  the  matter  appears  to 
coalefce  ftrongly,  and  form  a  hard  body  on 
cooling,  it  may  be  taken  out ;  and  being  kept 
intirely  free  from  moifture,  fliould  be  pow- 
dered. It  fliould  be  then  added  to  the  other 
materials  according  to  the  proportion  that 
would  have  been  obferved,  with  regard  to  the 
ingredients  of  the  frit,  if  they  had  been  ufed 
without  being  combined  previoufly,  by  means 
of  this  operation. 


SECTION  IV. 

Co?npofttion  of  glafs^  or  pajle^  of  a  red 
colour. 

N°  1.  Compofition  of  a  fine  red  glafs  refembling 
the  ruby. 

T'AKE  of  the  hard  glafs,  N°  1.  or 
N°  2.  one  pound,  of  the  calx  cajfii, 
<c  or  gold  prepared  by  precipitation  with  tin, 
"  in  the  manner  direfted  p.  289  of  the  firft 
"  volume  of  this  work,  three  drams.  Pow- 
<c  der  the  glafs ;  and  grind  the  calx  of  gold 
<c  afterwards  with  it  in  a  glafs,  flint,  or  agate 
<c  mortar ;  and  then  fufe  them  together." 

This  may  be  made  of  a  ftronger  or  more 
diluted  colour,  by  varying  the  proportion  of 
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the  gold  :  In  adjufting  which  properly,  regard 
fhould  be  had  to  the  application  of  the  glafs, 
when  made.  For  where  this  glafs  is  fet  in 
rings,  bracelets,  or  other  clofe  work,  where 
foils  can  be  ufed,  a  great  faving  may  be  made, 
with  regard  to  the  colour  of  it,  without  much 
injury  to  the  efFed:,  But  for  ear-rings,  or  other 
purpofes,  where  the  work  is  fet  tranfparent, 
a  full  ftrong  colour  mould  be  given :  which 
may  be  effe&ed  by  the  proportions  dire&ed 
in  this  compofition. 

N°  2.  Compofition  of  a  pafte  refembling  the  ruby. 

"  Take  of  the  pafte,  N°  3 .  or  N°  4.  one 
cc  pound,  of  calx  cafjii^  or  precipitation  of 
cc  gold  by  tin,  two  drams.  Proceed  in  the 
<c  mixture  as  with  the  above." 

This  will  be  equally  beautiful  with  the 
above  ;  and  defective  only  in  foftnefs.  But  as 
that  greatly  takes  away  the  value  for  fome 
purpofes,  fuch  as  is  appropriated  to  them  may 
be  tinged  in  a  cheaper  manner  by  the  follow- 
ing means. 

N°3.  Compofition  of  a  cheaper  pafte  refembling 
the  ruby. 

<c  Take  of  the  compofition  for  pafte,  N°  3. 
"  or  N°4.  half  a  pound,  of  glafs  of  antimony 
"  half  a  pound,  and  of  the  precipitation  of 
ct  gold  by  tin  one  dram  and  a  half.  Proceed 
"  as  with  the  others." 


This 
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This  will  be  confiderably  cheaper ;  and  will 
have  much  the  fame  effect,  except  that  it  re- 
cedes more  from  the  crimfon  to  the  orange. 

N°4.  Compojition  for  hard  glafi  refembling  the 
garnet* 

<c  Take  of  the  compofitions  for  hard  -'aft, 
"  N°  i.  or  N°2.  two  pounds,  of  glafs  of 
"  antimony  one  pound,  of  magnefia,  and 
"  of  the  precipitate  of  gold  by  tin,  each  one 
"  dram." 

This  compofition  is  very  beautiful,  but  too 
expenfive,  on  account  of  the  gold,  for  the 
imitation  of  garnets  for  common  purpofes, 
on  which  account  the  following  may  be  fub- 
ftituted. 

N°  5.  Cheaper  compojition  of  hard  glafs  refem- 
bling the  garnet. 

"  Take  of  the  compofitions,  N*  1.  or  N°  2. 
<l  two  pounds,  of  the  glafs  of  antimony  two 
11  pounds,  and  of  magnefia,  two  drams.'' 

If  the  colour  be  found  too  dark  and  purple 
in  either  this  or  the  preceding  compofition,  the 
proportion  of  magnefia  muft  be  diminifhed. 

N°  6.  Compofition  of pafle  of  the  colour  of  garnet. 

"  Take  of  the  compofitions  for  paftes,  N°  1. 
<c  or  N°  2.  and  proceed  as  with  the  above." 


N°  7. 
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N°  7.  Compofition  of  hard  glafs  refembling  the 
'vinegar  garnet. 

u  Take  of  the  compofitions,  N°  1.  or  N°2. 
<c  two  pounds,  of  glafs  of  antimony  one  pound, 
*c  of  iron  highly  calcined  half  an  ounce. 
<c  Mix  the  iron  with  the  uncoloured  glafs  -9  and 
c<  fufe  them  together,  till  the  mafs  be  per- 
cc  fe&ly  tranfparent  %  then  add  the  glafs  of 
*'  antimony  powdered,  ftirring  the  mixture 
<c  with  the  end  of  a  tobacco-pipe  ;  and  con- 
"  tinue  them  in  the  heat,  till  the  whole  be 
tc  perfectly  incorporated." 

N°  8.  Compojition  of  pafte  refembling  the  vine- 
gar garnet. 

Ci  Take  of  the  compofition  for  pafte,  N°  3. 
<c  or  N°  4.  and  proceed  as  with  the  fore- 
<c  going." 

In  all  the  compofitions  given  in  this,  and 
the  fucceeding  fections,  it  fhould  be  obferved, 
that  fome  allowance  may  be  made  in  the  pro- 
portion of  the  colorific,  or  tinging  matter,  for 
the  greater  gravity  of  the  partes  than  the  hard 
glafs,  on  the  fcore  of  the  lead  which  enters 
into  the  compofition.  For,  as  the  volume, 
in  a  pound  weight  of  the  pafte,  is,  confe- 
quently,  lefs :  a  lefs  quantity  of  tinging  mat- 
ter is  proportionably  neceflary  to  give  the 
fame  force  of  colour  to  it. 
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SECTION  V. 

Compofition  of  glafs  a?id  paftey  of  a 
blue  colour. 

N°  I .  Ccmpcjition  of  bard  glafs  of  a  itry  full 
blue  colour. 

"  rTT*  A  K  E  of  the  compofition  for  hard 
"  X  gkfs>  N°  i.  or  N  2.  ten  pounds, 
"  of  zaffer  fiK  drams,  and  of  magncfia  two 
€|  drams.    Proceed  as  with  the  above." 

If  this  glafs  be  of  too  deep  a  colour,  the 
proportions  of  the  zaffer  and  magnefia  to  the 
glafs  may  be  diminifhed:  and  if  it  verge  too 
much  on  die  purple,  to  which  caft  it  will  in- 
cline, the  magnefia  ihould  be  omitted.  If  a 
very  cool  or  pure  blue  be  wanted,  inftead  of 
the  magnefia,  'half  an  ounce  of  calcined  cop- 
per may  be  ufed ;  and  the  proportion  of  zaffer 
diminifhed  by  one  half. 

N°  2.  Compofition  of  pafle  of  a  full  blue  colour. 

f:  Take  of  the  compofition  for  parte,  N*  J. 
"  or  N°  2.  ten  pounds,  and  proceed  as  with 
<c  the  foregoing." 

N°  3.  Compofition  of  hard  glafs  refembling  the 
fapphire. 

"  Take  of  the  compofitions  for  hard  glafs, 
<c  N°  1.  or  N°  2.  ten  pounds,  of  zaffer  three 
<c  drams  and  one  fcruple,  of  the  calx  caffiiy  or 

"  pre- 
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cc  precipitation  of  gold  by  tin,  one  dram. 
*£  Proceed  as  with  the  above." 

N°  4.  Cheaper  compofition  of  hard  glafs  refem- 
bling the  fapphire. 

xc  As  the  foregoing;  only,  inftead  of  the 
cc  precipitate  of  gold,  ufe  two  drams  and  two 
<c  fcruples  of  magnefia." 

If  this  be  well  managed,  the  colour  will  be 
very  good ;  and  the  glafs,  when  fet  and  cuV 
will  not  be  eafily  diftinguifhable  from  the  true 
fapphire :  but  the  preceding  will  be  a  finer 
colour,  as  there  is  a  foulnefs  in  the  tinge  of  the 
magnefia,  which  will  always  diminifh,  in  fome 
degree,  the  efFed:  of  brighter  colours,  when 
mixt  with  them. 

N°  5.  Compofition  of  pajie  refembling  the  fap- 
phire. 

"  Take  of  the  compofition  for  pafte,  N°  3. 
«  or  ]sj°  ^  an(j  proceed  as  with  the  fore- 
<c  going." 

It  is  not  worth  while  to  beftow  the  expence 
of  colouring  pafles  with  the  gold ;  and  it  is, 
therefore,  more  expedient,  in  the  cafe  of  fuch, 
to  ufe  the  other  method. 

N°  6.   Compofition  of  hard  glafs ,  and  pa/ies3 
refembling  fapphires,  by  means  of  frnalt. 

<c  Take  of  the  compofitions  for  hard  glafs 
**  and  partes,  any  quantity;  and  mix  with 
u  them  one-eighth  of  their  weight  of  fmalt, 
u  the  brightest  and  moft  inclining  to  purple, 
c<  that  can  be  procured."  If 
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If  it  be  defired  to  give  a  more  purple  tingo, 
magnefia  may  be  added  in  the  proportion  re- 
quired. 

N°  7.  Compofition  of  hard  glafs  refemhling  the 
eagle  marine  (vulgarly  called  egg- marine.  J 

<c  Take  of  the  compofition  for  hard  glafs, 
"  N9  1.  or  N°  2.  ten  pounds,  of  copper 
"  highly  calcined  with  fulphur,  in  the  manner 
*'  directed  in  the  firft  volume  of  this  work, 
<c  page  295,  three  ounces,  and  of  Gaffer  one 
€t  fcruple.  Proceed  as  with  the  foregoing." 

N°  8.  Compofition  of  pafte  refembli?tg  the  eagk 
marine. 

<c  Take  of  the  compofition  for  pafte,  N°  r. 
"  or  N°  2.  ten  pounds  j  and  proceed  as  with 
"  the  above." 


SECTION  VI, 

'Compoftions  of  hard  glafs  and  pafles 
of  a  yellow  colour. 

Na  1.  Compofition  of  hard  glafs  of  gold,  or  full 
yellow  colour. 

tt  r  I  ^ATCE  of  the  compofitions  for  hard 
<c  JL  gkfs*  N°  1.  or  N°  2.  ten  pounds, 
*c  but  omit  the  falt-petre ;  and  for  every  pound 
<c  add  an  ounce  of  calcined  borax,  or,  if  that 
u  do  not  render  the  glafs  fufficiently  fufible, 

<#  two 
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cC  two  ounces,)  of  red  tartar,  the  deeper!  co- 
<c  loured  that  can  be  procured,  ten  ounces  ; 
<c  of  magnefia  two  ounces ;  of  charcoal  of 
<c  fallow,  or  any  other  foft  kind,  two  drams. 
<c  Proceed  as  with  the  reft/' 

This  colour  may  be  prepared  with  filver : 
but  as  there  is  no  advantage  in  that  to  counter- 
balance the  expence,  I  wave  giving  the  procefs. 

Nc  2.  Compofition  of  pafle  of  a  gold  or  full  yel- 
low colour. 

cc  Take  of  the  compofition  for  parte,  N°  3. 
cC  or  N°  4.  prepared  without  the  falt-petre, 
<c  ten  pounds ;  of  iron  ftrongly  calcined,  as  di- 
cc  refted  in  the  firft  volume  of  this  work,  p.  299* 
<c  one  ounce  and  a  half.  Proceed  as  with  the 
"  others." 

The  crude  tartar  and  the  charcoal  mufl  not 
be  ufed,  where  lead  enters  into  the  compofition 
of  the  glafs ;  and  the  nitre  may  be  fpared ;  be- 
caufe  the  yellow  tinge  given  to  the  glafs  by  the 
lead,  on  account  of  which  the  nitre  is  ufed,  is 
no  detriment  in  this  cafe ;  but  only  adds  to  the 
proper  colour.  This  colour  may  alfo  be  pre- 
pared by  crude  antimony,  as  well  as  the  cal- 
cined iron :  but  it  is  more  difficult  to  be  ma- 
naged, and  not  fuperior  in  its  effedt. 

N°  3.  Compofition  of  hard  glafs  refembling  the 
topaz, . 

cc  Take  of  the  compofition  for  hard  glafs, 
"  N°  1.  or  N°  2.  ten  pounds,  and  an  equal 
u  quantity  of  the  gold  coloured  hard  glafs. 
<c  Powder ;  and  fufe  them  together.'' 

Vol.  II.  X  As 
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As  there  is  a  great  variety  in  the  colour  of 
the  topaz,  fome  being  a  deeper  yellow,  and 
others  llightly  tinged,  the  proportions  of  the 
yellow  glafs  to  the  white,  may  be  accordingly 
varied  at  pleafure :  that  here  given  being  for 
the  deepeft. 

N*  4.  Compofition  of  pajle  refembling  the  topaz. 

"  This  may  be  done  in  the  fame  manner 
"  as  the  preceding :  but  the  falt-petre  may  be 
<c  omitted  in  the  original  compofition  of  the 
"  glafs:  and  for  the  refemblance  of  the  very 
"  llightly  coloured  topazes,  neither  the  gold- 
"  coloured  parte,  nor  any  other  tinging  mat- 
c<  ter,  need  be  added,  that  of  the  lead  being 
"  fufficient,  when  not  deftroyed  by  the  nitre." 

N°  5.  Compofition  of  hard  glafs  refembling  the- 
chryfolite. 

"  Take  of  the  compofition  for  hard  glafs, 
<c  N°  1.  or  N°  2.  ten  pounds,  of  calcined  iron 
<£  fix  drams.    Proceed  as  with  the  above/* 

N°  6.  Compofition  of  pafte  refembling  the  cbryfo- 

lite. 

cc  Take  of  the  compofition  for  parte,  N°  3. 
"  or  N°  4.  prepared  without  falt-petre,  tea 
"  pounds,  and  of  calcined  iron  five  drams. 
"  Proceed  as  with  the  reft." 


Of  Glass. 


307 


SECTION  VIL 

Compoftion  of  hard  glafs,  and  pajle 
of  a  green  colour. 

N°  1.  Compoftion  of  hard  glafs  refembli?ig  the 
emerald. 

TAKE  of  the  compofition  for  hard 
glafs,  N°  1.  or  N°  2.  nine  pounds, 
<c  of  copper,  precipitated  from  aquafortis ,  ac- 
u  cording  to  the  directions  given  in  the  firft 
cc  volume  of  this  work,  p.  297,  three  ounces, 
<c  and  of  precipitated  iron  two  drams." 

N°  2.  Compofition  ofpajle  refembling  the  emerald. 

<c  Take  of  the  compofition  for  pafte,  N°  1. 
"  or  N°  2.  and  proceed  as  with  the  above : 
"  but  if  the  falt-petre  be  omitted  in  the  pre- 
"  paration  of  the  pafte,  a  lefs  proportion  of  the 
"  iron  will  ferve." 


X  2  SECT. 
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SECTION  VIII. 

Compofitio?is  of  glafs,  and  pajies,  of  a 
purple  colour. 

N°  I .  Cotnpojition  of  hard  glafst  of  a  deep,  and 
very  bright  purple  colour. 

a  HPAKE  of  the  compofition  for  hard 
"  JL  g'a^s>  N°  i.  or  Ntt  2.  ten  pounds, 
41  of  zaffer  fix  drams,  of  gold  precipitated  by 
4t  tin  one  dram.    Proceed  as  with  the  reft." 

N°  2.  Cheaper  compofition  of  bard  glafs  of  a  deep 
purple  colour. 

"  Take  of  the  compofitions  for  hard  glafs, 
"  N°  i.  or  N°  2.  ten  pounds,  of  magnefia 
"  one  ounce^  and  of  zaffer  half  an  ounce. 
"  Proceed  as  with  the  others." 

N°  3.  Compofition  of  pafle  of  a  deep  purple  co- 
lour. 

<f  Take  of  the  compofitions  for  partes,  N°  3. 
cc  or  N°  4.  ten  pounds;  and  treat  them  as  the 

"  foregoing." 

N°  4.  Compofition  of  hard  glafs  of  the  colour  of 
the  amethy/l. 
<c  Take  of  the  compofition  for  hard  glafs, 
"  N°  1.  or  N°  2.  ten  pounds,  of  magnefia 
"  one  ounce  and  a  half;  and  of  zaffer  one 
c<  dram.    Proceed  as  with  the  reft." 

N°5. 
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N°  5.  Compofition  of  pafte  of  the  colour  of  the 
amethyjl. 

u  Take  of  the  compofition  for  pafte,  N°  1. 
Cf  or  N°  2.  ten  pounds  and  treat  it  as  the 
"  preceding.', 


SECTION  IX. 

Of  pajie  refembling  the  diamond. 

cc  rTP  AKE  of  the  white  fand  fix  pounds, 
<c  jL  °f  red  lead  four  pounds,  of  pearl- 
cc  afhes,  purified  as  above  directed,  three 
<e  pounds,  of  nitre  two  pounds,  of  arfenic  five 
<f  ounces,  and  of  magnefia  one  fcruple.  Pro- 
<c  ceed  as  with  the  others:  but  continue  the 
"  fufion  for  a  confiderable  time,  on  account 
cc  of  the  large  proportion  of  arfenic." 

If  this  compofition  be  thoroughly  vitrified, 
and  kept  free  from  bubbles,  it  will  be  very 
white ;  and  have  a  very  great  luftre ;  but,  if 
on  examination  it  yet  appear  to  incline  to  yel- 
low, another  fcruple  or  more  of  the  magnefia 
may  be  added.  It  may  be  rendered  harder, 
by  diminifhing  the  proportion  of  lead ;  and  in- 
creafing  that  of  the  falts;  or  fufing  it  with  a 
very  ftrong  fire:  but  the  diminution  of  the 
proportion  of  lead  will  make  it  have  lefs  of  the 
Juftre  of  the  diamonds, 


SECT. 
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SECTION  X. 

Compofition  of  hard  glafs  and  pajle  per- 
fectly black. 

Compofition  of  hard  glafs  perfectly  Hack. 

"  rTp  A  K  E  of  the  compofition  for  hard 
cc  A  g^s>  N°  i.  or  N°  2.  ten  pounds, 
<c  of  zaffer  one  ounce,  of  magnefia,  and  of 
ct  iron  ftrongly  calcined,  each  fix  drams, 
"  Proceed  as  with  the  reft." 

Compofition  of  pajle  perfeBly  black. 

lt  Take  of  the  compofition  for  pafte,  N°  i. 
<c  or  N°  2.  prepared  with  the  falt-petre,  ten 
<c  pounds,  of  zaffer  one  ounce,  of  magnefia 
cc  fix  drams,  and  of  iron  highly  calcined  five 
"  drams.   Proceed  as  with  the  others." 


SECTION  XL 

Of  the  white  opake  and  fetni-tranf 
parent  glafs y  and  pafles. 

N°  i.  Compofition  of  white  opake  glafs. 

<c  ripAKE  of  the  compofition  for  hard 

**  JL    g^fs,  N°  i.  or  N°  2.  ten  pounds, 

c<  of  horn,  ivory,  or  bone,  calcined  perfeftly 

<c  white,  one  pound.    Proceed  as  with  the 

"  others."      *                             N-  2, 
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N°  2.  Compofition  of  pajle  of  an  opake  whitenefs. 

"  Take  of  the  compofition,  N°  3.  or  N°  4. 
<c  ten  pounds,  and  make  the  fame  addition 
<c  as  to  the  above." 

N°  3.  Compofition  of  glafs  of  an  opake  whitenefs 
formed  by  arfenic. 

cc  Take  of  flint-glafs  ten  pounds,  and  of 
<c  very  white  arfenic  one  pound.  Powder  and 
<c  mix  them  thoroughly,  by  grinding  them 
"  together  and  then  fufe  them  with  a  mode- 
<c  rate  heat,  till  they  be  well  incorporated: 
iC  but  avoid  liquefying  them  more,  than  to 
<c  make  a  perfect  union." 

This  glafs  has  been  made  at  a  confiderable 
work  near  London  in  great  quantities;  and  has- 
not  only  been  manufactured  into  a  variety  of 
different  kinds  of  veffels,  but,  being  very  white 
and  fufible  with  a  moderate  heat,  has  been 
much  ufed  as  a  white  ground  for  enamel  in 
dial-plates,  fnuff-boxes,  and  other  pieces,  which 
have  not  occafion  to  go  feveral  times  into  the 
fire  to  be  finifhed.  It  will  not,  however,  bear 
repeated  burnings,  nor  a  ftrong  heat  continued 
for  any  length  of  time,  when  applied  to  this 
purpofe,  without  becoming  tranfparent;  to 
which,  likewife,  the  fmoke  of  a  coal  fire  will 
alfo  greatly  contribute:  but  it  anfwers  the  end 
very  well  in  many  cafes;  though  even  in  thofe, 
enamel  of  the  fame  decree  of  whitenefs  would 
be  preferable ;  as  this  is  always  brittle,  and 
of  lefs  firm  and  tenacious  texture. 

X  4  N°  4. 
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N°  4.  Compofition  of  hard  glafs,  or  pajle,  formed 
by  calx  of  tin  or  antimony. 

<c  Take  of  any  of  the  compofitions  for  hard 
<{  glafs,  or  paftes,  ten  pounds,  of  calcined  tin, 
"  (commonly  called  putty,)  or  of  antimony, 
<c  or  tin  calcined  by  means  of  nitre,  as  dire&ed 
c<  in  p.  283  of  the  firft  volume  of  this  work, 
ff  one  pound  and  a  half.  Mix  them  well,  by 
u  grinding  them  together ;  and  then  fufe 
"  them  with  a  moderate  heat." 

The  glafs  of  this  kind,  made  with  the  com- 
pofition for  paftes,  differs  in  nothing  from 
white  enamel,  but  in  the  proportion  of  the 
calx  of  tin,  and  antimony :  and,  if  thofe  calces 
be  prepared  with  nitre,  (without  which  they 
cannot  be  made  to  produce  a  pure  whitenefs 
in  glafs,)  this  compofition  will  be  more  ex- 
pence  and  trouble  than  thofe  above  given, 
without  any  other  advantage,  than  that  it  will 
bear  the  aftion  of  a  much  ftronger  and  longer 
continued  fire,  without  lofing  its  opacity  in 
any  degree,  than  the  others. 

N°  5.   Compofition  of  femi-tranfparent  white 
glafs,  and  pafte,  refembling  the  opal. 

<c  Take  of  any  of  the  compofitions  for  hard 
u  glafs,  or  pafte,  ten  pounds,  of  horn,  bone, 
"  or  ivory,  calcined  to  a  perfed  whitenefs,  half 
€<  a  pound.    Proceed  as  with  the  reft." 

This  white  hard  glafs  is  much  the  fame 
with  the  German  glafs  formerly  brought  here 
in  porringers,  cream-pots,  vinegar- cruets,  and 

other 
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other  fuch  pieces,  of  which  we  frequently 
meet  with  the  remains. 


SECTION  XII. 

Compoftion  of  coloured^  opake^  and  femi- 
tranfpartnt  glafs. 

Compoftion  of  fictitious  or  counterfeit  lapis  lazuli. 

<c  ry-^AKE  of  any  of  the  above  compofi- 
c<  X  ti°ns  f°r  hard  glafs,  or  pafte,  ten 
"  pounds,  of  calcined  bones,  horn,  or  ivory, 
<c  three  quarters  of  a  pound,  of  zaffer  one 
cc  ounce  and  a  half,  and  of  magnefia  half  an 
"  ounce.  Fufe  the  uncoloured  compofition 
"  with  the  zaffer  and  magnefia,  till  a  very 
"  deep  tranfparent  blue  glafs  be  produced. 
<c  The  mafs  being  cold,  powder  it :  and  mix 
"  it  with  the  calcined  matter,  by  grinding  them 
<c  together.  After  which,  fufe  them  with  a 
<c  moderate  heat,  till  they  appear  to  be  tho- 
"  roughly  incorporated  ;  and  then  form  the 
"  melted  mafs  into  cakes,  by  pouring  it  on  a 
<c  clean  bright  plate  of  copper  or  iron." 

If  it  be  defired  to  have  it  veined  with  gold, 
it  may  be  done,  by  mixing  the  gold  powder 
prepared  according  to  the  directions  given  in 
the  firft  volume  of  this  work,  p.  440,  with  an 
equal  weight  of  calcined  borax,  and  tempering 
them  with  oil  of  fpike ;  by  which  mixture, 

the 
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the  cakes,  being  painted  with  fuch  veins  as 
are  defired,  they  muft  be  put  into  a  furnace  of 
a  moderate  heat  -y  and  the  gold  will  be  ce- 
mented to  the  glafs,  as  firmly  as  if  the  veins 
had  been  natural. 

If  the  counterfeit  lapis  lazuli  be  defired  of 
a  lighter  hue,  the  quantity  of  zaffer,  and  mag- 
nefia,  muft  be  diminifhed;  or,  if  it  be  re- 
quired to  be  more  tranfparent,  that  of  the 
calcined  horn,  bone,  or  ivory,  (hould  be 
leffened. 

Inftead  of  zaffer,  where  that  cannot  be  ob- 
tained, a  proper  proportion  of  fmalt  may  be 
fubftituted.  And  in  all  cafes,  indeed,  it  may 
be  a  more  certain  way,  to  form  the  zaffer  and 
vitrifying  ingredients  into  glafs  alone,  and  then, 
having  powdered  them  with  the  calcined 
bones  or  horns,  infufe  them  a  fecond  time, 
and  make  them  into  cakes  in  the  manner  di- 
rected. For  the  fluxing  power  of  the  ingre- 
dients of  the  glafs  is  ib  retarded  by  the  cal- 
cined bone  or  horn,  that  it  may,  in  lbme  cafes, 
fail  to  adt  fufficiently  on  the  zaffer  to  vitrify  it 
perfedtly. 


Compofition  of  hard  glafs  refembling  the  red 
cornelian. 

<c  Take  of  the  compofitions  for  hard  glafs, 
ts  N°  1.  or  N°  2.  two  pounds,  of  glals  of 
tc  antimony  one  pound,  of  the  calcined  vi- 
<c  triol,  called  fcarlet  oker,  prepared  as  di- 
"  refted  p.  51  of  the  firft  volume  of  this 
3  _  work, 
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ce  work,  two  ounces,  and  of  magnefia  one 
"  dram. 

"  Fufe  the  glafs  of  antimony  and  magnefia 
*  with  the  other  glafs  firft  together ;  and 
"  then  powder  them  well,  and  mix  them 
"  with  the  fcarlet  oker,  by  grinding  them 
<c  together  5  and  afterwards  fufe  the  mixture 
"  with  a  gentle  heat,  till  they  be  incorpo- 
"  rated  :  but  the  heat  muft  not  be  continued 
tc  longer  than  is  abfolutely  required  to  form 
"  them  into  a  vitreous  mafs." 

If  it  be  defired  to  have  the  compofition 
more  tranfparent,  a  proportionable  part  of  the 
red  oker  muft  be  omitted. 

Compofition  ofpajie  refembling  the  red  cornelian, 

€C  Take  of  the  compofitions  for  paftes, 
"  N°  1.  or  N°  2.  two  pounds  j  and  proceed 
46  as  with  the  above." 

Compofition  of  hard  glafs  refembling  the  white 
cornelian. 

"  Take  of  the  compofitions  for  hard  glafs, 
<(  N°  1.  or  N°  2.  two  pounds,  of  yellow 
"  oker  well  wafhed,  two  drams,  and  of 
"  calcined  bones,  each  one  ounce.  Mix  them 
<£  well  by  grinding  them  together ;  and  fufe 
"  them  with  a  gentle  heat,  till  the  feveral 
"  ingredients  be  well  incorporated  in  a  vi- 
M  treous  mafs/' 


Compofition 
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Compofition  of  pajle  refembling  the  white  cor* 
nelian. 

"  Take  of  the  compofition  for  partes  N°  i. 
ct  or  N°  2.  two  pounds;  and  proceed  as  with 

"  the  foregoing.0 

Compofition  of  hard  glafs,  or  pajh\  reftmbling 
,  the  turquoife  Jlone. 

<c  Take  of  the  compofitions  for  blue  glafs, 
"  or  parte,  N°  7.  or  N°  8.  (being  thofe  re- 
<c  fembling  the  eagle  marine)  ten  pounds,  of 
,c  calcined  bone,  horn,  or  ivory,  half  a  pound. 
"  Powder  and  mix  them  well ;  and  then  fufe 
f<  them  in  a  moderate  heat,  till  they  be  tho- 
"  roughly  incorporated." 

If  the  colour  be  not  fo  deep  as  may  be 
defired,  a  fmall  proportion  of  fmalt  may  be 
added. 

Compofition  of  the  brown  Venetian  glafs  with 
gold  fpangles  -y  commonly  called  the  Philo- 
sopher's ftone. 

"  Take  of  the  compofition  for  hard  glafs, 
<l  N°  2.  and  the  compofition  for  parte,  N°  1. 
"  each  five  pounds,  and  of  highly-calcined 
c<  iron  one  ounce.  Mix  them  well,  and  fufe 
46  them  till  the  iron  be  perfedlly  vitrified  ;  and 
44  have  tinged  the  glafs  of  a  deep  tranfparent 
<l  yellow  brown  colour.  Powder  this  glafs ; 
IC  and  add  to  it  two  pounds  of  glafs  of  anti- 
rc  mony,  being  powdered  and  mix  them 
il  well,  by  grinding  them  together.  Take 

<c  part 
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€C  part  of  this  mixture,  and  rub  into  it  four- 
"  fcore  or  one  hundred  leaves  of  the  counter- 
6C  feit  leaf  gold,  commonly  called  Dutch  gold; 
c<  and,  when  the  parts  of  the  gold  feem  fuf- 
cc  ficiently  divided,  mix  the  powder  contain- 
<c  ing  it  with  the  other  part  of  the  glafs. 
a  Fufe  the  whole  then  with  a  moderate 
"  heat,  till  the  powder  run  into  a  vitreous 
<c  mafs  fit  to  be  wrought  into  any  of  the 
41  figures,  or  vefiels,  into  which  it  is  ufually 
<c  formed :  but  avoid  a  perfeft  liquefadtion ; 
€C  becaufe  that  deftroys,  in  a  fhort  time,  the 
<c  equal  difFufion  of  the  fpangles ;  and  vitri- 
<c  fies,  at  leaft  part,  the  matter  of  which  they 
<c  are  compofed ;  converting  the  whole  to  a 
"  kind  of  tranfparent  olive-coloured  glafs." 

This  kind  of  glafs  is  ufed  for  a  great  variety 
of  toys  and  ornaments  with  us,  who,  at  pre- 
fent,  procure  it  from  the  Venetians :  and  a 
few  years  ago  a  very  great  demand  arofe  for  it 
to  China,  and  raifed  the  price  very  high,  till 
fuch  quantities  had  been  brought  from  Venice, 
and  fent  thither,  as  glutted  the  market.  But 
there  is  no  reafon  why  it  fhould  not  be 
equally  well  prepared  here ;  and  at  a  fmall 
expence;  as  will  be  found,  on  a  few  trials, 
by  thofe  who  will  carefully  execute  what  is 
here  directed. 


C  I  I  A  P. 
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CHAP.  VIII. 

Of  the  fufion  and  vitrification  of  the 
feveral  compofitions  of  coloured 
glafs ;  with  the  particular  rules 
and  cautions  to  be  obferved  in  the 
management  of  each  kind. 

THE  feveral  compofitions  above-men- 
tioned being  prepared  according  to  the 
directions  refpecftively  given ;  the  matter  fhould 
be  put  into  proper  pots,  fuch  as  are  defcribed 
p.  255,  of  which  it  fhould  not  fill  above  two- 
thirds  ;  and  then  placed  in  the  furnace,  of 
which  the  conftrnclion  is  given  p.  252  ;  or  in 
any  other  kind,  where  they  may  receive  a  fuf- 
ficient  heat,  and  be  fecured  from  any  coals, 
foot,  or  any  other  filth,  falling  into  them.  In 
order  to  prevent  which,  it  is  expedient,  with 
regard  to  the  pots  in  which  this  kind  of  glafs 
is  prepared,  to  have  covers  over  the  tops  of 
them,  with  a  little  return  over  the  fide.  And 
it  is  alfo  proper  to  have  a  hole  in  the  fide  a 
little  below  the  return;  through  which  an 
iron  may  be  paffed  to  take  out  a  fmall  quantity 
of  the  melted  matter,  for  the  judging  of  the 
progrefs  of  the  vitrification.  Thefe  pots,  when 
put  into  the  furnace  above-mentioned,  fhould 
be  placed  on  the  flooring  or  ftage  intended  to 
fupport  them  in  the  part  betwixt  the  doors, 

oppofite 
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oppofite  to  that  through  which  they  are  paffed 
into  the  furnace,  according  to  the  manner  be- 
fore directed  which  fhould  be  done  by  means 
of  a  ftrong  iron  peel,  like  thofe  ufed  by  the 
bakers.  It  is  neceffary  to  obferve,  likewife, 
that  however  well  the  pots  may  have  been 
before  baked,  it  is  always  proper,  in  the  cafe 
of  glafs  of  greater  value,  where  the  clearnefs 
and  beauty  is  of  confequence,  to  give  them 
another  burning  before  they  be  ufed  and,  at 
the  fame  time,  to  encruft  them  over  with  any 
common  colourlefs  glafs  which  may  be  done 
in  this  manner.  Having  reduced  the  glafs  to 
powder,  moiften  all  the  infide  of  the  pot  with 
water ;  and,  while  it  is  yet  moift,  put  in  fome 
of  the  powdered  glafs,  and  fhake  it  about  till 
the  whole  inner  furface  of  the  pot  be  covered 
by  what  will  adhere  to  it,  in  confequence  of 
the  moifture.  Throw  out  then  the  redundant 
part  of  the  powdered  glafs ;  and,  the  pot  being 
dry;  fet  in  a  furnace  fufficiently  hot  to  vitrify 
the  glafs  adhering  to  it ;  and  let  it  continue 
there  fome  time :  after  which,  care  mufl  be 
taken  to  let  it  cool  gradually. 

The  pots,  containing  the  compofition,  being 
thus  placed  in  the  furnace,  a  gentle  heat,  fuch 
as  will  jufl  keep  the  pots  red  hot,  fhould  be 
given  for  the  firft  hour  or  longer.  There  is, 
however,  an  exception  to  this,  which  is,  where 
there  is  much  arfenic  in  the  compofition, 
which  requires  that  fome  degree  of  vitrifica- 
tion fhould  be  brought  on  as  quickly  as  poffi- 
ble,  in  order  to  fix  it,  and  prevent  its  fub- 

liming 
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liming  away  from  the  other  ingredients; 
which  it  will  not  ceafe  to  do,  fo  long  as  con- 
tinued in  the  ftate  of  a  powder.  But  where  a 
gentler  heat  is  proper  at  firft,  after  the  expi- 
ration of  an  hour  and  a  half,  or  two  hours  at 
furtheft,  the  heat  may  be  raifed  fufficiently  to 
produce  a  vitrification;  but  not  fo  as  to  render 
the  melted  matter  very  fluid  at  firft ;  which  in 
this  part  of  the  procefs  would  occafion  a  fepa- 
ration  of  the  ingredients ;  and  greatly  retard, 
if  not  intirely  prevent,  the  perfedt  vitrific  in- 
corporation of  the  whole. 

The  due  degree  or  continuance  of  heat,  for 
the  perfeding  thefe  kinds  of  glafs,  cannot  be 
fettled  by  any  ftandard,  as  they  are  varied  both 
by  the  nature  of  the  compofition,  and  the 
quantity  of  the  matter.  But  in  the  cafe  of 
pots  which  hold  ten  or  eleven  pounds,  twenty 
or  twenty- four  hours  may  be  allowed  for  hard 
glafs,  and  fourteen  or  fixteen  for  partes.  And 
where  much  arfenic  enters  into  the  compo- 
fition, though  it  is  neceflary  to  bring  on  a 
quicker  vitrification,  yet  more  time  muft  fome- 
times  be  given  to  the  matter,  than  in  other 
cafes,  before  all  the  cloudinefs  be  diflipated. 

In  the  fufion  of  the  tranfparent  coloured 
glafs,  it  is  above  all  things  neceflary  to  avoid 
ftirring  the  matter,  or  even  fhaking  the  pots ; 
as  it  would  otherwife  hazard  the  caufing  bub- 
bles in  the  glafs ;  to  prevent  which  is  the 
greateft  difficulty  attending  the  preparation  of 
counterfeit  gems.  But  if  the  ingredients,  by 
their  aftion  on  each  other,  do  yet,  notwith- 

ftanding 
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{landing  all  exterior  concuffion  be  avoided, 
produce  bubbles,  the  glafs  muft  be  continued 
in  fufion,  till  they  wholly  vanifli.  And  if, 
when  bubbles  do  arife  in  the  glafs,  and  time 
be  given  for  it,  there  appear  no  tendency  to 
their  going  away,  the  heat  muft  be  gradually 
raifed  to  a  greater  pitch,  that  the  glafs  may 
be  rendered  more  fluid,  and  that  vifcidi- 
ty,  which  was  the  occalion  of  their  detention, 
removed. 

When  a  proper  time  has  been  given  the 
glafs,  to  attain  to  a  perfect  ftate  of  vitrefadion, 
it  mould  be  examined,  by  putting  the  fmall 
end  of  a  tobacco-pipe  to  the  furface  of  the 
glafs,  through  the  hole  in  the  fide  of  the 
pot ;  which  will  bring  away  with  it  a  little 
quantity  of  the  glafs,  from  whence  the  quali- 
ties may  be  judged  of.  And  if  there  appear 
any  defeds,  that  feem  owing  to  the  want  of  a 
due  converfion  of  the  ingredients  to  a  vitreous 
ftate,  more  time  and  heat  muft  be  given  to  it. 
But  if  no  fuch  defeds  are  forpd,  and  the  glafs 
appear  perfed,  the  fire  iiiodld  be  decreafed, 
and,  by  degrees,  fuffered  to  go  out ;  and  the 
pots  continued  in  the  furnace,  till  they  be- 
come cold:  after  which,  the  pot  mould  be 
torn  oft  from  the  mafs  of  glafs  contained  in  it 
As,  however,  it  is  not  always  convenient  tp 
difcontinue  the  heat  of  the  furnace,  when  one 
or  more  pots  of  the  glafs  may  have  attained  to 
the  due  ftate  of  vitrification  5  they  may,  on 
fuch  occafions,  be  taken  out.  And  if  the  glafs 
be  not  of  great  value,  nor  intended  for  very 
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nice  purpofes,  it  may  be  formed  into  cakes, 
by  pouring  it  on  a  clean  plate  of  iron  or  cop- 
per, or  into  rolls.  Thefe  cakes,  or  rolls, 
fliould  be  put  into  a  moderate  heat,  before 
they  grow  cold  ;  and  continued  there  for  fome 
time,  that  they  may  gain  a  good  temper,  fo 
as  to  bear  cutting  or  working  in  any  way, 
according  to  the  ufe  they  are  intended  for. 

The  tranfparent  coloured  glafs  is  in  moft 
cafes  improved,  by  continuing  it  in  the  heat, 
even  for  a  conliderable  time  after  the  vitrifica- 
tion feems  perfected  -y  as  it  is,  by  that  means, 
rendered  harder,  and  freer  from  fpecks  and 
bubbles.  But  the  femi-tranfparent  kinds,  and 
opake  white  formed  of  arfenic,  mull  be  taken 
juft  at  the  point,  when  the  ingredients  are  duly 
united ;  for  a  more  mature  vitrification  con- 
verts to  tranfparent  glafs  the  whole,  or  part 
of  thofe  fubftances,  which  (hould  not  be 
brought  to  that  ftate.  But  as  I  have  before 
intimated  in  what  particular  cafes  this  requires 
to  be  moft  attended  to,  it  is  needlefs  to  en- 
large further  on  the  matter  here. 


CHAP.  IX. 

Of  colouring  rock  chryftals  for  the 
imitation  of  gems. 

THE  far  greater  hardnefs  of  chryftal  than 
of  any  kind  of  glafs,  and  the  fuperior 
luftre  of  it  to  any  but  paftes,  which  are  deplo- 
rably 
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rably  foft,  have  rendered  the  art  of  imparting 
to  it  the  colours  of  gems,  an  object  of  frequent 
and  eager  perfuit :  as  great  advantages  might 
probably  have  arifen  from  it  to  the  firft  inven- 
tors. There  are  two  methods,  by  which  it 
has  been  conceived  there  was  a  poffibility  of 
doing  it :  the  one,  by  cementing  ;  that  is,  im- 
pregnating the  chryftals  by  means  of  heat, 
with  the  proper  tinging  particles,  under  the 
form  of  fteam :  the  other,  by  bringing  the 
chryftal  to  a  (late  of  fufion,  through  the  means 
of  heat  aided  by  a  flrong  flux  ;  and  combin- 
ing it  in  that  ftate  with  the  proper  colouring 
fubftances.  Both  of  thefe  have  been  pretended 
to  be  effected  in  a  perfed:  manner:  and  very 
oftentatious  accounts  of  them  have  been  given 
to  the  public :  though  it  is  much  to  be  feared, 
that  fo  far  from  having  carried  this  art  to  any 
degree  of  perfection,  there  is  not  hitherto 
known  one  (ingle  fadt,  or  principal,  that  in 
the  leaft  feems  to  lead  to  the  attainment  of  it. 
As  the  world  has  been  made  to  believe,  how- 
ever, as  well  more  lately  as  formerly,  by  per- 
fons  of  fome  authority,  that  both  thefe  methods 
have  been  prafbifed  with  all  the  defired  fuccefs, 
I  will  exhibit  the  particular  manner  in  which 
each  has  been  pradifed,  by  thofe  who  have 
been  believed  to  be  moft  the  mailers  of  thefe 
arts. 

<c  Take  of  very  yellow  orpiment,  and  white 
"  arfenic,  each  two  ounces,  and  of  antimony 
"  and  fal  Am?noniacum  each  one  ounce  ;  and 
"  having  reduced  them  to  powrder,  mix  them 
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"  well  together,  and  put  them  into  a  large  cru- 
"  cible.    Over  this  mixture,  lay  the  pieces  of 
"  rock  chryftal ;  firft  fuch  as  are  of  the  leaft  fize, 
<c  then  larger,  and  at  the  top  the  biggeft ;  taking 
<£  care,  that  thofe  chofen  for  this  purpofe  have 
cc  no  flaws  nor  foulnefs.  This  crucible  muft  then 
H  be  covered  by  a  lefler  turned  upfide  down 
<c  upon  it,  in  the  bottom  of  which,  there 
cc  {hould  be  previoufly  made  a  little  opening 
u  of  the  bignefs  of  a  pea ;  in  order  that  this 
"  bottom,  becoming  now  the  top  of  the 
"  vefiel,  formed  by  joining  the  two  together, 
"  the  fumes  of  the  matter  contained  may  have 
ct  vent  through  the  hole  ;  and,  confequently, 
"  being  determined  upwards,  may  pafs  through 
"  the  chryftals,  and  adt  upon  them.  The 
"  joints  produced  by  inverting  the  leffer  cru- 
li  cible  into  the  greater  (hould  be  luted  ;  and 
"  being  dry,  the  veffel  thus  formed  muft  be 
"  put  in  the  midft  of  pieces  of  charcoal,  in 
<c  fuch  manner,  that  the  undermoft  crucible 
fc  may  be  buried  in  them  intirely  ;  and  the 
"  uppermoft  half  way.   The  coals  muft  then 
<c  be  kindled,  and  the  fire  fuffered  to  burn 
<c  very  gradually  without  blowing,  unlefs  it 
"  {hould  be  neceffary  to  keep  it  from  extin- 
<c  gui(hing  ;  to  prevent  which  from  happening 
<c  too  foon,  the  pieces  of  charcoal  (hould  be 
<c  chofen  large.    As  the  fire  rifes,  the  mix- 
M  ture  in  the  crucible  will  emit  copious  fumes: 
"  which  being  very  noxious,  muft  be  care- 
"  fully  avoided :  and  to  that  end  this  opera- 
c<  tion  (hould  be  always  performed  under  a 

"  chim- 
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u  chimney;  the  front  of  which  fhould  be 
€f  brought  fo  low,  that  all  the  fmoke  may  be 
<c  determined  up  it ;  and  not  fpread  itfelf  in 
tc  the  elaboratory,  or  other  place.  The  fire 
cc  mull  be  kept  up  fo  long  as  any  of  thefe 
"  fumes  appear  to  rife  ;  and  then  permitted 
cc  to  go  gradually  out ;  and  all  accefs  of  cold 
<c  air  muft  be  cautioufly  prevented.  When 
<c  the  crucibles  are  grown  intirely  cold,  but 
<c  not  before,  the  uppermoft  may  be  taken 
<{  off;  and  the  chryftal  will  be  found  co- 
u  loured,  fome  pieces  like  topazes,  and 
<c  fome  like  rubies,  and  a  variety  of  other 
"  ftones." 

It  has  been  faid,  that  the  chryftals  thus  co- 
loured have  been  cut ;  and  produced  fine  imi- 
tations of  the  true  ftones :  but  the  truth  of 
the  matter  is,  (notwithftanding  all  pretention 
to  more,)  that  they  do  appear,  when  taken  out 
of  the  crucible,  to  be  well  coloured  and 
beautiful ;  yet  on  further  examination  it  is 
found,  that  the  whole  effedt  is  produced  by 
a  fallacious  caufe.  For  the  chryftals  being 
cracked  by  the  heat,  as  is  almoft  univerfally 
the  confequence  of  being  expofed  to  this 
degree  of  it,  the  fumes  have  infinuated  them- 
felves  into  thefe  cracks,  and  there  producing 
the  fame  effedt  as  the  paint  ufed  betwixt  the 
two  tables  of  doublets,  the  whole  fubftance 
of  the  ftone  has  the  appearance  of  being 
tinged.  But  on  due  infpe&ion,  nevertheleis, 
the  chryftals  are  found  to  be  neither  fit  to  be 
cut,  on  account  of  the  flaws,  nor  to  have  ac* 

Y  3  quired 
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quired  any  colour,  but  what  would  inftantly 
be  deftroyed  on  the  reparation  of  the  fevcral 
parts  of  the  ftones,  into  which  they  are  di- 
vided by  the  cracks :  fo  that  this  method,  to- 
gether with  many  others  of  the  fame  kind  for 
giving  colours  to  chryftals  by  cementation, 
will  be  found  to  elude  the  hopes  <pf  thofe, 
who  try  them  with  any  confidence. 

The  other  pretended  method  of  colouring 
chryftals,  by  fufing  them,  and  imparting  the 
various  tinges  to  them,  while  in  a  melted  ftate, 
is  thus  performed. 

"  Take  of  rock  chryftals  any  quantity  and 
<c  put  them  in  a  covered  crucible  in  a  ftrong 
u  fire  ,  where  they  muft  be  continued  for  fome 
"  time.  Remove  the  crucible  then  out  of  the 
"  fire ;  and  immediately  throw  the  chryftals 
<c  into  a  veflel  of  clean  cold  water :  from 
u  whence  being  again  collected,  they  muft 

*  be  recalcined ;  and  afterwards  thrown  into 
<c  frefh  water  again  in  the  fame  manner  :  and 
<c  this  operation  muft  be  repeated,  till  the  chry- 
c<  ftals  be  fo  changed  in  their  texture,  by  the 
<c  flaws  and  cracks  produced  by  the  fudden 
"  change  from  heat  to  cold,  that  they  may  be 
"  eafily  levigated.  Powder  the  chryftals  thus 
<c  calcined  ;  and,  to  three  pounds  of  them* 

•  c  add  two  pounds  of  purified  pearl-aflies,  qr 
"  a  pound  and  quarter  of  red  lead,  together 
<c  with  any  of  the  tinging  fubftances  abover 
"  mentioned,  in  the  proportion  diredted  for 
ct  colouring  glafs  or  partes ;  and  fufe  them  in 
6f  the  fame  manner,  alfo,  as  has  been  before 

cc  advifed 
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u  advifed  for  other  compofitions.  If  the  mat- 
c<  ter  be  found  too  difficult  to  be  brought  to  a 

vitreous  ftate,  by  this  proportion  of  pearl- 
"  aflies  or  lead,  borax  or  arfenic  may  be  add- 
"  ed,  as  in  other  cafes,  in  order  to  form  a 
u  more  powerful  flux." 

The  chryftal  thus  treated  produces  however 
nothing  more  than  a  glafs  exactly  of  the  fame 
kind  with  that  formed  of  the  Lynn  fand  ;  which 
is  in  fadt  no  other  than  a  grofs  powder  of  chry- 
ftal ;  and  neither  of  them  differ  very  effentially 
from  fuch  calcined  flints,  as  are  wholly  free 
from  colour.  The  fuppolition,  therefore,  that 
the  chryftal  can  be  fufed  by  this  means,  and 
being  tinged  while  in  that  ftate,  reduced  after- 
wards to  its  original  hardnefs,  is  wholly  ground- 
Iefs.  For  it  cannot  be  fufed  by  the  heat  of 
furnaces  without  the  medium  of  fome  fluxing 
body  added  to  it;  and  then  its  texture  and 
properties  are  fo  changed,  or  rather  the  glafs 
produced  by  the  composition  is  fo  different 
from  the  chryftal  itfelf,  that  there  does  not 
appear  to  be  the  leaft  advantage  in  employing 
rock  chryftal,  in  forming  fuch  a  compofition, 
preferably  to  flints;  even  if  they  could  be 
procured  at  the  fame  expence ;  and  required 
no  greater  trouble  or  labour  in  their  ufe. 


Y  4  CHAP, 
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CHAP.  X. 
Of  doublets. 

TH  E  impracticability  of  imparting  tinges 
to  the  body  of  chryftals,  while  in  their 
proper  and  natural  ftate,  and  the  foftnefs  of 
glafs  which  renders  ornaments  made  of  it 
greatly  inferior  in  wear  to  chryftal,  gave  in- 
ducements to  the  introduction  of  colouring  the 
furface  of  chry  ftal,  wrought  into  a  proper  form 
in  fuch  manner,  that  the  furfaces  of  two  pieces 
fo  coloured  being  laid  together,  the  effect  might 
appear  the  fame,  as  if  the  whole  fubftanee  of 
the  chryftal  had  been  tinged.  The  chryftals 
(and  fometimes  white  tranfparent  glafs)  fo  treat- 
ed, were  called  doublets :  arid  at  one  time  pre- 
vailed greatly  in  ufe,  on  account  of  the  advan- 
tages, with  refpecT:  to  wear,  fuch  doublets  had, 
when  made  of  chryftal,  over  glafs,  and  the 
brightnefs  of  the  colours,  which  could  with 
certainty  be  given  to  counterfeit  ftones  this 
way,  when  coloured  glafs  could  not  be  pro- 
cured ;  or  at  leal!  not  without  a  much  greater 
expence.  Doublets  have  not  indeed  the  pro- 
perty which  the  ethers  have  of  bearing  to  be 
fet  tranfparent ;  ai  is  frequently  required  in 
drops  of  ear-rings  aid  other  ornaments.  But 
when  mounted  in  rii>q;s,  or  ufed  in  fuch  man- 
ner, that  the  fides  of  the  pieces,  where  the 
joint  is  made,  cannot  be  infpected,  they  have, 
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when  formed  of  chryftal,  the  title  to  a  pre- 
ference to  the  coloured  glafs :  and  the  art  of 
managing  them  is  therefore  in  fome  degree 
of  the  fame  importance  with  that  of  pre- 
paring glafs  for  the  counterfeiting  gems ;  and 
is  therefore  properly  an  appendix  to  it,  as 
being  intirely  fubfervient  to  the  fame  inten- 
tion. The  manner  of  managing  doublets  is  as 
follows. 

Let  the  chryftal  or  glafs  be  firft  cut  by  the 
lapidaries  in  the  manner  of  a  brilliant ;  except 
that,  in  this  cafe,  the  figure  muft  be  compofed 
from  two  feparate  ftones,  or  parts  of  ftones 
formed  in  the  manner  of  the  upper  and  under 
parts  of  a  brilliant,  if  it  was  divided  in  an 
horizontal  direftion,  a  little  lower  than  the 
middle.  After  the  two  plates  of  the  intended 
ftone  are  thus  cut,  and  fitted  fo  exa&ly,  that 
no  divifion  can  appear  when  they  are  laid 
together,  the  upper  part  muft  be  polifhed 
ready  for  fetting;  and  then  the  colour  muft 
be  put  betwixt  the  two  plates  by  this  method. 

*'  Take  of  Venice  or  Cyprus  turpentine  two 
"  fcruples  'y  and  add  to  it  one  fcruple  of  the 
<c  grains  of  maftic  chofen  perfectly  pure,  and 
<c  free  from  foulnefs,  and  previoufly  pow- 
<c  dered.  Melt  them  together  in  a  fmall  fit* 
"  ver  or  brafs  fpoon  ladle,  or  other  veffel, 
"  and  put  to  them  gradually  any  of  the  co- 
"  loured  fubftances  below  mentioned,  being 
"  firft  well  powdered  ;  ftirring  them  together 
"  as  the  colour  is  put  in,  that  they  may  be 
n  thoroughly  commixt.     Warm  then  the 

"  doublets 
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*l  doublets  to  the  fame  degree  of  heat,  as  the 
u  melted  mixture ;  and  paint  the  upper  fur- 
"  face  of  the  lower  part ;  and  put  the  upper 
<c  one  inftantly  upon  it  preffing  them  to 
tc  each  other ;  but  taking  care  that  they  may 
€c  be  conjoined  in  the  moft  perfectly  even 
*c  manner.  When  the  cement  or  paint  is 
<c  quite  cold,  and  fet,  the  redundant  part  of 
<c  it,  which  has  been  preffed  out  of  the  joint 
"  of  the  two  pieces,  fhould  be  gently  fcraped 
"  off  the  fide,  till  there  be  no  appearance  of 
"  any  colour  on  the  outfide  of  the  doublets : 
"  and  they  (hould  then  be  fkilfully  fet;  ob- 
<c  ferving  to  carry  the  mounting  over  the 
<c  joint,  that  the  upper  piece  may  be  well 
"  fecured  from  feparating  from  the  under 
"  one/1 

The  colour  of  the  ruby  may  be  beft  imi- 
tated, by  mixing  a  fourth  part  of  carmine  with 
lbme  of  the  fineft  crimfon  lake  that  can  be 
procured :  which  may  be  beft  made  for  this 
purpofe  of  Brafil  wood,  by  the  procefs  given 
in  p.  64  of  the  firfl:  volume  of  this  work. 

The  fapphire  may  be  counterfeited  by  very 
bright  Pruffian  blue,  mixt  with  a  little  of  the 
above-mentioned  crimfon  lake,  to  give  it  a  caft 
of  the  purple.  The  Prufiian  blue  ftiould  not 
be  very  deep  coloured,  or  but  little  of  it  fhould 
be  ufed  :  for  otherwife,  it  will  give  a  black 
{hade  that  will  be  injurious  to  the  luftre  of 
the  doublets. 

The  emrald  may  be  well  counterfeited  by 
diftilled  verdigriie,  with  a  little  powdered  aloes. 

But 
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But  the  mixture  fhould  not  be  ftrongly  heated, 
nor  kept  long  over  the  fire  after  the  verdigrife 
is  added  :  for  the  colour  is  apt  to  be  foon  im- 
paired by  it. 

The  refemblanee  of  the  garnet  may  be  made 
by  dragon's  blood  :  which,  if  it  cannot  be  pro- 
cured of  fufficient  brightnefs,  may  be  helped 
by  a  very  fmall  quantity  of  carmine. 

The  vinegar  garnet  may  be  imitated  with 
great  fuccefs  by  the  orange  lake,  for  which 
the  procefs  is  given  in  the  firft  volume  of  this 
work,  page  119. 

The  amethift  may  be  counterfeited  by  the 
mixture  of  fome  Pruffian  blue,  with  the  crim- 
fon  lake  :  but  the  proportions  can  only  be  re- 
gulated by  difcretion ;  as  different  parcels  of 
the  lake  and  Pruffian  blue  vary  extremely  in 
the  degree  of  ftrength  of  the  colour. 

The  yellow  topazes  may  be  imitated,  by 
mixing  the  powdered  aloes  with  a  little  dra- 
gon's blood  ;  or  by  good  Spani(h  anatto  :  but 
the  colour  muft  be  very  fparingly  ufed,  or  the 
tinge  will  be  too  ftrong  for  the  appearance  of 
that  ftone. 

The  chryfolite,  hyacinth,  vinegar  garnet, 
eagle  marine,  and  other  fuch  weaker  or  more 
diluted  colours,  may  be  formed  in  the  fame 
manner,  by  leflening  the  proportions  of  the 
colours,  or  by  compounding  them  together 
correfpondently  to  the  hue  of  the  ftone  to  be 
imitated  ;  to  which  end  it  is  proper  to  have  an 
original  ftone,  or  an  exadl  imitation  of  one  at 
hand,  when  the  mixture  is  made  ;  in  order  to 

the 
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the  more  certain  adapting  the  colours  to  the 
cffedt  defired.  When  thefe  precautions  are 
taken,  and  the  operation  well  conducted,  it  is 
practicable  to  bring  the  doublets  to  fo  near  a 
refemblance  of  the  true  ftones,  that  even  the 
beft  judges  cannot  diftinguifh  them,  when 
well  fet,  without  a  peculiar  manner  of  in- 
fpedtion. 

Where  any  kind  of  lake,  or  Pruffian  blue, 
is  ufed  for  this  purpofe,  it  is  beft  to  grind  or 
levigate  it  with  fpirit  of  turpentine  inftead 
of  water:  which  will  prevent  its  concreting 
again  as  it  dries.  The  dragon's  blood  may  be 
levigated  with  water  :  but  the  diftilled  verdi- 
grife  muft  be  powdered  dry.  All  the  fubftances 
ufed  as  tinges  for  doublets  or  foils  muft,  how- 
ever, be  powdered  as  finely  as  poflible  :  the 
brightnefs  of  the  counterfeit  ftones  for  which 
they  are  ufed  depending  very  greatly  on  that. 

There  is  however  an  eafy  method  of  diftin- 
guifhing  doublets :  which  is  only  to  hold  them 
betwixt  the  eye  and  light,  in  fuch  pofition,  that 
the  light  may  pafs  through  the  upper  part,  and 
corners  of  the  ftone ;  which  will  then  fhew 
fuch  parts  to  be  white ;  and  that  there  is  no 
colour  in  the  body  of  the  ftone. 


CHAP. 
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CHAP.  XL 
Of  foils. 


SECT.  I.  Of  the  general  nature  and 
preparation  of  foils. 

FOILS  are  thin  plates  or  leaves  of  meta!3 
that  are  put  under  ftones,  or  compofitions 
in  imitation  of  ftones,  when  they  are  fet. 

The  intention  of  foils  is,  either  to  increafe 
the  luftre  or  play  of  the  ftones,  or  more  gene- 
rally to  improve  the  colour,  by  giving  an  addi- 
tional force  to  the  tinge,  whether  it  be  natural 
or  artificial,  by  that  of  a  ground  of  the  fame 
hue ;  which  the  foil  is  in  this  cafe  made  to  be. 

There  are  confequently  two  kinds  of  foils. 
The  one  is  colourlefs ;  where  the  effect  of  giving 
luftre  or  play  to  the  ftone  is  produced  by  the 
polifti  of  the  furface,  which  makes  it  acl  as  a 
mirror  and,  by  reflecting  the  light,  prevent 
that  deadnefs  which  attends  the  having  a  dul- 
ler ground  under  the  ftone  j  and  brings  it,  by 
the  double  refraction  of  the  light  that  is  caufed, 
nearer  to  the  effect  of  the  diamond.  The  other 
is  coloured  with  fome  pigment  or  ftain  of  the 
fame  hue  as  the  ftone ;  or  of  fome  other,  which 
is  intended  to  modify  and  change  the  hue  of 
the  ftone  in  fome  degree ;  as,  where  a  yellow 
foil  may  be  put  under  green,  which  is  too 

much 
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much  inclining  to  the  blue ;  or  under  crimfon, 
where  it  is  defired  to  have  the  apperance  more 
orange  or  fcarlet. 

Foils  may  be  made  of  copper  or  tin  :  and  fil- 
ver has  been  fometimes  ufed ;  with  which  it 
has  been  advifed,  for  fome  purpofes,  to  mix 
gold  ,  but  the  expence  of  either  is  needlefs,  as 
copper  may  be  made  to  anfwer  the  fame  end. 

Where  coloured  foils  are  wanted,  copper 
may,  therefore,  be  beft  ufed  ;  and  may  be  pre- 
pared for  the  purpofe  by  the  following  means. 

"  Take  copper  plates  beaten  to  a  proper 
ic  thicknefs  ;  and  pafs  them  betwixt  a  pair  of 
c(  fine  fteel  rollers  very  clofe  fet;  and  draw 
"  them  as  thin  as  is  poflible  to  retain  a  proper 
*c  tenacity.  Polifh  them  then  with  very  fine 
*c  whiting,  or  rotten  ftone,  till  they  (hine, 
c<  and  have  as  much  brightnefs  as  can  be 
"  given  them ;  and  they  will  then  be  fit  to 
4C  receive  the  colour." 

But  where  the  yellow  or  rather  orange  co- 
lour of  the  ground  would  be  injurious  to  the 
effeft,  as  in  the  cafe  of  purples,  or  crimfon  red, 
the  foil  fhould  be  whitened,  which  may  be 
done  by  filvering  it  in  the  following  manner. 

cc  Take  a  fmali  quantity  of  filver  j  and  dif- 
"  folve  it  in  aquafortis ;  and  then  put  bits  of 
ec  copper  into  the  folution,  to  precipitate  the  fil- 
<;  ver :  which  being  thus  precipitated,  the  fluid 
<{  muft  be  poured  off ;  and  frefli  water  added 
cc  to  it,  to  wafli  away  all  the  remainder  of  the 
<c  firft  fluid:  after  which  the  filver  muft  be 
"  dried.  An  equal  weight  of  cream  of  tartar, 
3  "  and 
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c<  and  common  fait,  muft  then  be  ground  with 
<(  it,  till  the  whole  be  reduced  to  a  very 
"  fine  powder:  and  with  this  mixture,  the 
"  foils,  being  firft  flightly  moiftened,  muft 
u  be  rubbed  by  the  finger,  or  a  bit  of  linnen 
<c  rag,  till  they  be  of  the  degree  of  whitenefs 
<€  defired :  after  which,  if  it  appear  to  be 
7  wanted,  the  polifli  rruaft  be  refrefhed." 

Inftead  of  rolling,  the  more  general  prac- 
tice is,  to  beat  the  copper  plates,  previoufly 
heated,  betwixt  two  flat  irons  on  an  anvil,  till 
they  become  of  the  thicknefs  required  and 
then  to  give  them  an  even  furface,  by  a  pla- 
nifhing  hammer,  before  they  are  polifhed  : 
but  the  ufe  of  the  rollers  is  much  more  expe- 
ditious, and  effe&ual,  where  the  quantity  de- 
manded can  defray  the  expence  of  purchafing 
them,  with  the  other  neceflary  work. 

The  tin  foils  are  only  ufed  in  the  cafe  of 
colourlefs  ftones,  where  quickfilver  is  em- 
ployed :  and  they  may  be  drawn  out  by  the 
fame  rollers ;  but  need  not  be  further  polifhed; 
as  that  effedt  is  produced  by  other  means  in 
this  cafe. 


SECTION  II. 

Of  the  colouring  foils. 

THERE  have  been  two  methods  in- 
vented for  colouring  foils :  the  one  by 
tinging  the  furface  of  the  copper  of  the  co- 
lour 
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lour  required,  by  means  of  fmoke  :  the  other 
by  ftaining  or  painting  it  with  fome  pigment, 
or  other  colouring  fubftance.  The  firft  is  li- 
mited only  to  colours  where  blue  is  prevalent, 
and,  being  troublefome  and  uncertain  in  the 
produ&ion,  is  not,  on  the  whole,  fo  eligible, 
in  any  cafe,  as  the  latter :  and  I  (hall,  there- 
fore, omit  giving  any  directions  for  the  prac- 
tice of  it ;  as  all  colours  defired  may  be  given 
to  the  foils  by  the  other  method  :  that  is,  by 
laying  a  pigment  or  other  colouring  fubftance 
on  the  furface,  by  means  of  fome  proper 
vehicle  that  may  ferve  for  fpreading  it,  and 
fixing  it  to  the  copper  as  a  cement. 

The  colours  ufed  for  painting  foils,  may  be 
tempered  with  either  oil ;  water  rendered  duly 
vifcid  by  gum  Arabic,  or  fize  -y  or  varnifh:  and 
as  there  is  no  preference  of  one  method  to  the 
other,  but  in  particular  cafes,  it  is  beft  to  perfue 
all  of  them,  according  to  the  occafions  that 
may  be  beft  ferved.  Where  deep  colours  are 
wanted,  oil  is  moft  proper ;  becaufe  fome  pig- 
ments become  wholly  tranfparent  in  it ;  as  lake 
or  Pruffian  blue  :  but  yellow  and  green  may  be 
better  laid  on  in  varnifh,  as  the  yellow  may  be 
had  in  perfe&ion  from  a  tinge  wholly  difiblved 
in  fpirit  of  wine,  in  the  fame  manner  as  in  the 
cafe  of  laquers ;  and  the  moft  beautiful  green 
is  to  be  produced  by  diftilled  verdigrife,  which 
is  apt  to  lofe  its  colour,  and  turn  black  with 
oil.  In  common  cafes,  however,  any  of  the 
colours  may  be,  with  leaft  trouble,  laid  on 
with  ilinglafs  fize,  in  the  fame  manner  as  the 

glazing 
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glazing  colours  ufed  in  miniature  painting;  for 
which,  ample  directions  may  be  found  in  the 
firft  volume  of  this  work,  from  p.  178  to 
p.  186.  The  manner  of  ufing  the  colours  in 
varnifh  will  be  likewife  found  in  p.  190,  and 
the  following.  The  beft  method,  therefore, 
of  adapting  foils  to  all  the  feveral  purpofes  is 
as  follows. 

For  red,  where  the  ruby  is  to  be  imitated, 
carmine,  with  a  little  lake  ufed  in  ifinglafs 
fize,  or  {hell-lac  varnifh,  is  to  be  employed, 
if  the  glafs  or  parte  be  of  a  full  crimfon, 
verging  towards  the  purple.  But  if  the  glafs 
incline  to  the  fcarlet,  or  orange,  very  bright 
lake  (that  is  not  purple)  may  be  ufed  alone  in 
oil. — -For  the  garnet  red,  dragon's  blood,  dif- 
folved  in  feed-lac  varnifh,  may  be  ufed: — 
and  for  the  vinegar  garnet,  the  orange  lake, 
(for  the  making  which,  dire&ions  are  given, 
p.  1 19  of  the  firft  volume  of  this  work,)  tem- 
pered with  fhell-lac  varnifh,  will  be  found  ex- 
cellent. 

For  the  amethyft,  lake,  with  a  little  Pruf- 
fian  blue,  ufed  with  oil,  and  very  thinly 
fpread  on  the  foil,  will  completely  anfwer  the 
end. 

For  blue,  where  a  deep  colour,  or  the  effect 
of  the  fapphire  is  wanted,  Pruffian  blue,  that 
is  not  too  deep,  fhouid  be  ufed  in  oil:  and  it 
fhouid  be  fpread  more  or  lefs  thinly  on  the 
foil,  according  to  the  lightnefs  or  deepnefs  of 
which  the  colour  is  required  to  be. — For  the 
eagle  marine,  common  verdigrife,  with  a  little 
Vol.  II.  Z  Pruffian 
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PrulTian  blue,  tempered  in  fliell-lac  varnifh, 
may  be  ufed. 

For  yellow,  where  a  full  colour  is  defircd, 
the  foil  may  be  coloured  with  yellow  laqucr, 
laid  on  as  for  other  purpofes:  for  which,  full 
inftrudions  are  given  in  the  firft  volume  of  this 
work,  p.  506:  and  for  the  (lighter  colour  of 
topazes,  the  burnifh  and  foil  itfclf  will  be 
Sufficiently  ftrong  without  any  addition. 

For  green,  where  a  deep  hue  is  required, 
the  chryftals  of  verdigrifc,  tempered  in  fhell- 
lac  varnifh,  (hould  be  ufed :  but  where  the 
emerald  is  to  be  imitated,  a  little  yellow  laquer 
fhould  be  added,  to  bring  the  colour  to  a  truer 
green,  and  lefs  verging  to  the  blue. 

The  ftones  of  more  diluted  colour,  fuch  as 
the  amethyft,  topaz,  vinegar  garnet,  and  eagle 
marine,  may  be  very  cheaply  imitated  by  trans- 
parent white  glafs,  or  parte,  even  without  foils. 
This  is  to  be  done,  by  tempering  the  colours 
above  enumerated  with  turpentine  and  maftic, 
treated  in  the  manner  above  dire&ed,  p.  329. 
for  doublets ;  and  painting  the  focket  in  which 
the  counterfeit  ltone  is  to  be  fet  with  the  mix- 
ture ;  as  well  that  as  the  focket  and  ftone  it- 
felf  being  previoully  heated.  In  this  cafe, 
however,  the  ltone  fhould  be  immediately  fet; 
and  the  focket  clofed  upon  it,  before  the  mix- 
ture cool  and  grow  hard. 

The  orange  lake,  above-mentioned,  was  in- 
vented for  this  purpofe,  in  which  it  has  a 
beautiful  effect ;  and  was  ufed  with  great  fuc- 
cefs  by  a  conliderable  manufacturer.    The  co- 
lour 
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lour  it  produces  is  that  of  the  vinegar  garnet  j 
which  it  affords  with  great  brightnefs. 

The  colours,  above  dire&ed  to  be  ufed  in 
oil,  fhould  be  extremely  well  ground  in  oil  of 
turpentine,  and  tempered  with  old  nut  or  poppy 
oil :  or,  if  time  can  be  given  for  their  drying, 
with  ftrong  fat  oil  prepared  as  in  p.  426  of  the 
firft  volume  of  this  work,  diluted  with  fpirit 
of  turpentine,  which  will  gain  a  fine  polifh 
of  itfelf. 

The  colours  ufed  in  varnim  mould  be,  like- 
wife,  thoroughly  well  ground  and  mixt :  and, 
in  the  cafe  of  the  dragon's  blood,  in  the  feed- 
lac  varnim  and  the  laquer,  the  foils  mould  be 
warmed  before  they  are  laid  on. 

All  the  mixtures  mould  be  laid  on  the  foils 
with  a  broad  foft  brum ;  which  muft  be  palfed 
from  one  end  to  the  other;  and  no  part  mould 
be  croft,  or  twice  gone  over ;  or,  at  leaft,  not 
till  the  firft  coat  be  dry ;  when,  if  the  colour 
do  not  lie  ftrong  enough,  a  fecond  coat,  of 
even  a  third,  may  be  given. 
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SECTION  III. 

Of  foils  for  cbryflals,  pMUs,  or  p*fti> 
to  give  the  lujhrt  and  flay  of  dim-  j 

mends. 

TH  E  manner  of  preparing  foils,  fb  as 
to  give  colcuriefs  (tones  the  greateft  de- 
gree cf  play  and  lufbe,  is,  fay  raiting  fc  hi^i  a  j 
poliih  or  (mooch  nds  on  the  furface,  as  to  gno 
them  the  effect  of  a  mirror;  which  can  only 
be  done  in  a  per  feci  manner  by  the  uie  df 
quickfdver  applied  in  the  fame  genera]  way, 
as  in  the  cafe  of  loaking-gUft.  The  wophod 
by  which  it  may  be  beft  performed  is  &  fpU 
Iowa. 

u  Take  leaves  of  tin,  prepared  in  the  £u»e 
"  manner  as  for  (Uvering  looking- glares,  a*4 
<c  cut  them  into  {mall  pieces  of  fuch  fize  as  Id' 
"  cover  the  furface  of  the  fockct  of  the  ftfrfC^ 

€€  that  are  to  be  let.  Lay  three  of  thefe  then 
"  one  upon  another;  and,  having  moiftenedi 
**  the  infide  of  the  focket  with  thin  gum  water  J 
94  and  fuffered  it  to  become  again  fo  dry,  that 
"  only  a  flight  ftickinefs  remains,  put  the  three 
u  pieces  of  leaves,  lying  on  each  other,  into 
u  it,  and  adapt  them  to  the  furface,  in  as  even 
u  a  manner  as  pofllble.  When  this  is  done, 
€t  heat  the  focket,  and  fill  it  with  warm  quick- 
"  filver;  which  muft  be  fuffered  to  continue 
"  in  it  three  or  four  minutes,  and  then  gently 
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"  poured  out  The  ftone  muft  then  be  thruft 
"  into  the  focket,  and  clofed  with  it  ^  care 
*c  having  been  taken  to  give  fuch  room  for  it, 
cc  that  it  may  enter  without  ftripping  off  the 
€<  tin  and  quickfilver  from  any  part  of  the  fur- 
<c  face.  The  work  fhould  be  well  clofed  round 
c{  the  ftone,  to  prevent  the  tin  and  quickfilver, 
"  contained  in  the  focket,  from  being  fhaken 
cc  out  by  any  violence/' 

The  luftre  of  ftones,  fet  in  this  manner, 
will  continue  longer,  than  when  they  are  fet 
in  the  common  way ;  as  the  cavity  round  them 
being  filled  in  this  manner,  there  will  be  no 
paffage  found  for  moifture;  which  is  fo  inju- 
rious to  the  wear  of  ftones  treated  in  any  other 
way. 

This  kind  of  foil  gives  fome  luftre  to  glafs, 
or  orther  tranfparent  matter,  which  has  little 
of  itfelf :  but  to  ftones,  or  partes,  that  have 
fome  fhare  of  play,  it  gives  a  moft  beautiful 
brilliance.  It  has  been  but  little  praftifed  hi- 
therto; I  fuppofe  from  an  ignorance  of  the 
manner  of  doing  it:  for,  indeed,  I  never  heard 
of  more  than  one  perfon,  who  is  now  gone 
from  this  country,  who  performed  it  to  per- 
fection :  but  he  gave  the  ftones  a  furprizing 
luftre,  that  made  them  not  diftinguifhable  from 
diamonds  even  by  day-light.  There  is,  never- 
thelefs,  at  prefent,  one  difadvantage  attending 
this  method,  as  it  is  now  praclifed :  which  is, 
that  it  can  be  only  performed  in  the  cafe  of 
ftones  with  a  flat  bottom.  In  confequence  of 
which,  the  rofe  or  table  diamonds,  only,  can 
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be  imitated  by  it.  But  though  the  manner  of 
doing  it  has  not  been  hitherto  difcovcred,  yet 
it  is  certainly  not  impollible  to  contrive  fome 
way  of  fetting  ftones  of  the  cut  of  brilliants 
in  this  manner:  in  which  cafe,  if  any  of  tho 
chryftal  fpecies,  fuch  as  thofe  called  Briftol 
ftones,  Kerry  ftones,  &c.  were  to  be  ufed, 
their  far  greater  hardnefs,  as  well  as  much 
higher  luftre,  whtn  treated  in  this  way,  would 
render  them  far  fjperior  to  partes. 


PART  IV. 


Of  the  nature,  compofition,  glazing, 
painting,  and  gilding  of  porcelain 
or  China  ware,  and  the  conversion 
of  glafs  into  porcelain. 


CHAR  I. 

Of  the  general  nature  and  manage- 
ment of  porcelain  and  China  ware. 

POrcelain,  or  China  ware,  is  formed  of 
an  artificial  fubftance  of  a  middle  nature 
betwixt  earthen  ware  and  glafs.  It  refills 
fufion  in  the  fire,  when  perfedl,  equally  with 
the  firft;  and  bears,  in  like  manner,  a  fudden 
change  with  regard  to  heat  and  cold ;  but,  at 
the  fame  time,  has,  to  a  certain  degree,  the 
tranfparency,  and  intirely  the  clofe  and  even 
texture  of  the  latter.  The  principle  on  which 
the  fubftance  of  China  is  formed  is  as  follows. 

There  are  fome  kinds  of  earths,  which 
being  expofed  to  a  ftrong  heat,  will,  after 
fome  time,  fufe  or  melt;  and  acquire  the  na- 
ture of  glafs:  while  there  are  others,  that,  on 
;he  contrary,  refill  intirely  the  action  of  heat; 
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and  remain  unaltered  by  it ;  at  leaft  with  re- 
fpect  to  that  degree  which  can  be  applied  by 
means  of  furnaces,  or  fuch  artificial  fires.  The 
firft  of  thefe  kinds  are  called  vitrefcent  earths: 
the  others  apyrous.    Now  thefe  two  kinds 
being  mixt  together  in  due  proportion,  they  fo 
operate  on  each  other,  that  a  matter,  endued 
with  the  properties  above  enumerated,  is  con- 
fequentially  produced.  For  the  vitrefcent  earth, 
though  it  is  prevented  by  the  other  from  lique- 
fying, fo  as  to  become  fluid,  yet  melts  to  fuch 
a  degree,  as  to  make  the  parts  of  the  whole 
cohere  and  gain  a  femi-tranfparency.   But  the 
other  affords  a  body;  which,  not  having  any 
propenfity  to  melt,  hinders  a  greater  lique- 
faction of  the  whole,  by  abforbing  the  fluid 
formed  by  the  other;  and  gives,  confequent- 
ly,  a  proper  rigidity  or  ftiffnefs  to  the  whole 
mafs  when  hot ;  and,  at  the  fame  time,  pre- 
vents its  gaining,  when  become  cold,  that 
vitreous  grain  or  texture  which  would  render 
it  more  tranfparent,  as  likewife  brittle,  and 
apt  to  crack  or  fly  on  any  fudden  change  with 
regard  to  heat  or  cold. 

The  original  kind  of  this  ware  manufactured 
in  China,  and  Japan,  was  accordingly  formed 
by  a  compofition  of  two  earths :  the  one  vitref- 
cible,  which  is  called  by  the  Chinefe  Petunfe: 
the  other  apyrous,  or  refifting  the  action  of 
heat,  fo  as  not  to  fuffer  itfelf  to  be  fufed,  or 
melted  by  the  heat  of  a  furnace,  at  leaft  with- 
out the  addition  of  fome  very  powerful  fluxj 
and  is  called  Kaolin. 

The 
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The  more  perfedt  imitations  of  the  China 
ware  in  Europe  have  been,  in  iike  manner, 
made  by  the  commixture  of  two  kinds  of 
earth.  But  others,  where  the  true  compofition 
has  not  been  underftood,  or  the  proper  mate- 
rials were  not  to  be  procured,  have  been  formed 
of  matter  prepared  by  mixing  with  the  earths 
fome  vitreous  or  fluxing  fubftances.  In  con- 
fequence  of  this,  the  proportion  of  fuch  flux- 
ing fubftances  not  being  duly  adapted  to  the 
refiftance  of  the  earth,  the  wares  for  the  moft 
part,  (though  fome  of  them  have  been  very 
white,  and  of  a  good  confiftence  while  in  the 
clayey  ftate  for  working,  and  capable  of  fuftain- 
ing  the  heat  of  the  furnace,)  have  yet  not  been 
able  to  bear  hot  water,  when  fuddenly  poured 
upon  them,  while  they  are  cold,  without  crack- 
ing or  fuffering  a  feparation  of  their  parts. 

The  qualities  of  China  ware,  when  perfectly 
good,  are,  to  be  very  white  and  tenacious,  fo 
as  not  only  to  bear  violence  without  breaking, 
and  ftrike  fire  with  the  fteel  as  flint;  but,  as  is 
faid  before,  to  fufFer  boiling  water  to  be  pour- 
ed on  it,  while  it  is  itfelf  in  a  cold  ftate,  with- 
out being  broken  or  cracked  5 — to  have  a  femi- 
tranfparent  appearance;  —  to  break  without 
fhewing  any  grain  in  the  divided  parts,  but 
feeming  to  have  in  them  the  even  texture  of 
glafs; — to  (hine  on  the  exterior  furface,  as  if 
a  bright  polifh  had  been  given  to  it; — to  be 
completely  fit,  while  the  compofition  is  in 
the  ftate  of  a  moift  pafte,  before  it  be  dried  or 
baked,  to  be  modelled  or  eaft  with  the  greateft 
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nicety  and  minutenefs;  retaining  the  figure, 
though  wrought  into  the  moft  thin  and  flen- 
der  parts  ; — to  dry  afterwards  without  warp- 
ing ; — and  to  undergo  at  laft  the  baking  or 
burning,  without  any  feparation  of  the  parts, 
or  flawing.  If  the  compofition,  or  the  ware 
formed  of  it,  be  deficient  in  any  of  thefe  points, 
they  are  fo  far  faulty :  and  by  examining  any 
pieces  of  China  with  regard  to  thofe  particulars, 
which  relate  to  the  finifhed  ware,  the  compa- 
rative or  abfolute  goodnefs  may  be  eafily  di- 
ftinguifhed. 

The  baking  or  burning  China  ware  is  per- 
formed much  in  the  fame  manner,  as  is  prac- 
tifed  by  the  potters  for  earthen  ware :  except 
that  it  is  done  with  more  care;  and  that  fome 
expedients  are  ufed,  for  defending  the  pieces 
from  the  injury  of  the  fmoke  or  duft  of  the 
furnace,  which  would  deprave  the  colour,  or 
infedl  the  furface  with  fpecks. 

The  glazing  the  ware  of  this  kind  is  a  very 
important  part  of  the  manufacture  of  it;  and 
has  been  generally  found  the  moft  difficult  to  be 
performed.  It  is  done,  by  fpreading  fome  foft 
glafs  powdered,  or  fome  fluxing  compofition, 
(either  mixt  with  part  of  the  matter,  of  which 
the  ware  itfelf  is  formed,  or  in  fome  cafes 
without,)  on  the  furface  of  the  pieces;  and 
melting  it  there,  fo  as  when  cold  to  make  an 
intire  covering  with  the  fmoothnefs  and  min- 
ing appearance  of  glafs.  As  the  compofition 
of  the  glazing  has  been  generally  kept  a  fe- 
cret,  by  thofe  who  have  the  direction,  almoft 

every 
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every  different  manufactory  have  employed 
one  peculiar  to  themfelves ;  and  few  have  Suc- 
ceeded in  forming  fuch  as  will  well  anfwer  the 
end.  This  may  be  feen  by  examining  any 
piece  of  the  ware,  even  by  the  naked  eye  $ 
but  more  diftindtly  with  the  affiftance  of  a 
glafs,  that  magnifies  largely :  through  which 
the  furface  will  appear  covered  with,  as  it 
were,  a  net-work  of  an  infinite  number  of 
cracks,  (fome  of  them  frequently  not  fmall;) 
that  not  only  impair  the  polifli ;  but  give 
moreover  a  caft  of  greynefs  to  the  colour. 

The  painting  and  gilding  China  ware  is 
much  the  fame  as  in  the  cafe  of  enamel ;  ex- 
cept in  fome  particulars :  as  not  only  the  fame 
compofitions  for  colours  ferve  equally  well  for 
both ;  but  the  manner  of  burning  or  fufing 
them  is  alfo  alike  ;  allowing  for  the  difference 
of  the  figure  of  the  pieces,  and  the  number  of 
them  generally  required  to  be  burnt  together. 
On  this  part  of  the  manufa Aure,  the  value  of 
the  ware  in  general  moftly  depends ;  though 
it  is  indeed,  properly  confidered,  not  a  part 
of  the  art  of  making  China  ware ;  but  an 
auxiliary  art  employed  only  for  the  giving 
additional  ornaments  to  it $  being  in  faft  only 
£namel  painting  applied  to  this  purpofe. 


SECT. 
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CHAP.  II. 

Of  the  compofition  for  China  ware. 

TH  E  compofition  of  the  Eaftern  or  pro- 
per China  ware,  according  to  accounts 
that  have  great  marks  of  authenticity,  is  from 
two  earths ;  one  of  which  is,  as  was  before 
mentioned,  vitrefcent,  and  is  called  Petunfe: 
the  other  a  refradtory  or  apyrous  earth  -y  and 
called  Kaolin. 

Whether  the  earth  called  Petunfe  is  formed 
of  the  fpar  of  lead,  (as  it  is  improperly  called,) 
ufed  in  the  Drefden  manufactory,  below  fpoken 
of,  or  whether  of  flints,  or  fome  fpecies  of 
fand,  (for  experience*  has  {hewn  they  will 
all  anfwer  the  end,  when  they  have  no  ting- 
ing matter  in  them,  and  will  calcine  to  white- 
nefs,)  is  not  evident  from  any  information  hi- 
therto brought  to  this  part  of  the  world.  But 
the  defcription  given  of  it  is,  that  it  is  a  very 
hard  whitifii  ftone,  or  of  a  grey  inclining  to 
the  green. 

The  Kaolin  is  clearly  what  we  call  the 
Mica ;  which  is  a  foft,  laminated,  fhining  earth, 
breaking  into  fine  flakes,  with  the  leaft  com- 
preflion,  like  the  alumen  plumofuin  :  and  glit- 
tering like  fpangles,  when  rubbed  on  the  hand, 
or  any  other  fmooth  furface.  This  is  of  dif- 
ferent colours,  fome  being  of  the  pureft  white- 
nefs;  and  other  parcels  of  it  yellowifh  and 

reddifli, 


Of  China  Ware.  349 

reddifti,  and  very  frequently  black.  It  is  found 
in  large  beds ;  which  appear,  as  it  were,  arti- 
ficially arched  over  with  ftone  ;  and  is  either 
not  fo  frequently  to  be  found  as  many  other  of 
the  like  kinds  of  earths  5  or  has  been  unob- 
ferved  by  the  miners  when  they  have  met 
with  it :  perhaps  from  their  not  knowing  it 
to  be  of  any  ufe.  It  was  difcovered  in  fome 
mountains  on  the  back  of  Carolina  in  great 
abundance ;  whither  the  proprietors  of  a  work 
near  London  fent  an  agent  to  procure  it  for 
them  :  but  he  negleding  it,  for  other  perfuits, 
I  believe  no  quantity  has  hitherto  been  brought 
from  thence.  I  am  moreover  certain  there 
would  be  no  occafion  to  fetch  it  from  fo  great 
a  diftance,  if  they,  who  have  occafiqn  for  it, 
would  make  diligent  enquiry  after  it  in  our 
own  country ;  for  I  have  feen  fome,  that  has 
been  found  in  the  Derby  {hire  mines. 

The  preparation  of  the  Petunfe  is  by  pound- 
ing the  ftone  till  it  be  reduced  to  a  very  fine 
powder ;  and  then  wafhing  it  over,  to  bring 
it  to  the  moft  impalpable  ftate  :  which  is  thus 
performed.  After  the  ftone  is  rendered  as  fine 
as  it  can  by  pounding,  or  grinding,  the  pow- 
der muft  be  put  into  a  large  tub  full  of  water ; 
and,  being  ftirred  about,  the  upper  part  of  the 
water  muft  be  laded  out  into  another  tub  j  by 
which  means  the  fineft  particles  of  the  powder 
will  be  carried  into  it.  The  water  in  the  fe- 
cond  tub  muft  be  then  fuftered  to  ftand  at  reft, 
till  the  powder  be  fubfided ;  and  as  much  as 
can  be  laded  off  clear  muft  be  put  back  into 

the 
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the  firft  tab ;  and  there  being  again  ftirred 
about,  and  loaded  with  a  frefh  quantity  of  the 
moft  fubtle  part  of  the  powder,  muft  be  laded 
again  into  the  fecond  tub  as  before ;  and  this 
muft  be  repeated  till  none  be  left  in  the  firft 
tub,  but  the  groffer  part  of  the  ftone  ;  which, 
not  being  of  a  due  finenefs,  muft  be  again 
pounded,  and  treated  as  at  firft.  The  fine 
powder,  obtained  in  the  fecond  tub,  muft  be 
then  freed  from  the  water,  by  lading  off  the 
clear  part,  and  fuffering  what  remains  to  ex- 
hale, til!  the  matter  become  of  the  confidence 
of  foft  clay ;  when  it  will  be  fit  to  be  com- 
mix t  with  the  Kaolin  for  ufe. 

The  Kaolin  is  prepared  in  the  fame  manner 
by  wafhing  over;  but  I  have  feen  fpecimens  of 
fuch  as  was  fo  fine,  that  there  was  no  occafion 
for  this,  or  any  other  purification. 

From  thefe  two  mixt  together,  the  clay  or 
pafte  is  formed  s  but  it  is  faid,  that  the  pro- 
portion of  the  refpe&ive  quantities  is  made  to 
vary  according  to  the  intended  goodnefs  of  the 
ware ;  the  beft  being  made  from  equal  quan- 
tities ;  and  the  worft  from  two  of  the  Kaolin 
to  one  of  the  Petunfe.  I  do  not  fee,  never- 
thelefs,  any  advantage  arifing  from  this;  as,  at 
the  fame  time  the  ware  is  rendered  worfe,  no 
faving  is  made,  but  the  contrary  effeft  pro- 
duced ;  for  I  take  it  for  granted,  that  the  Ka- 
olin, or  Mica,  is  every  where  more  fcarce  than 
the  Petunfe,  or  vitrefcent  earth.  And  more- 
over much  more  fire,  both  with  refpeft  to  de- 
gree and  continuance,  is  neceflary  for  the 

compo- 
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compofition,  where  the  proportion  of  vitrefcent 
earth  is  fo  fmall,  than  where  it  is  in  an  equal 
quantity  with  the  apyrous.  I  am  apt,  there- 
fore, to  believe  there  has  been  a  miftake  or 
omiffion  in  this  part  of  the  account ;  and  that, 
though  the  proportion  of  one- third  of  the 
Kaolin  to  two-thirds  of  the  Petunfe  may  be 
right  in  forming  the  compofition  for  the  worfe 
kind  of  China,  yet  the  other  two-thirds  are 
fupplied  by  calcined  flints,  or  fome  other  earth 
more  vitrefcent  than  the  Petunfe :  which 
might  be  procured  with  much  lefs  labour  and 
expence  5  and  at  the  fame  time  would  require 
lefs  force  and  duration  of  fire,  than  if  the  full 
proportion  of  Petunfe  were  ufed. 

The  Saxon  compofition  of  the  matter,  of 
which  the  China  ware  is  formed,  is  greatly 
fimilar  to  that  of  the  Eaftern.  In  the  place  of 
the  Petunfe,  a  ftone  is  ufed,  which  is  impro- 
perly called  in  the  German  language  bley  fpath, 
or  fpar  of  lead.  It  is  not  a  fpar,  but  of  a  very 
contrary  nature,  as  the  fpars  are  calcarious, 
that  is,  will  on  calcining  become  lime  \  while, 
on  the  other  hand,  this  is  of  a  vitrefcent  nature. 
Though  it  is  faid  no  fire  will  fufe  it  without 
fome  mixture.  This  fpar  is  of  a  very  hard 
texture,  and  of  a  light  flefh  colour,  or  pale 
whitilh  red.  It  is  prepared  by  pounding  and 
wafhing  over,  which  may  be  done  by  the 
means  above  direited  and  is  then  ready  for 
compounding  with  the  Mica.  The  Mica  is 
employed  in  the  Saxon  compofition  for  the 
other  ingredient    and  is  likewife  prepared  by 

grinding 
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grinding  and  wafhing  over,  when  it  is  not  in  a 
perfect  and  pure  ftate.  But  when  it  is  intirely 
free  from  all  foulnefs,  it  is  only  tempered  with 
water,  till  the  texture  be  thoroughly  broken, 
and  it  be  of  the  confidence  of  foft  clay. 

The  two  kinds  of  earth  being  thus  prepared, 
and  in  the  ftate  of  a  foft  parte,  they  are  to  be 
incorporated,  and  intimately  commixt  together 
in  one  mafs:  which  is  done  by  rolling  and 
ftirring  them  well,  after  they  are  put  into  the 
fame  veflelj   and  then  kneading  them,  by 
treading  with  the  feet,  till  a  thorough  union 
be  procured.    When  the  compound  mafs  is 
thus  formed,  it  is  made  up  into  cakes,  or 
fquare  pieces ;  and  put  by  layers  into  cafes  of 
wood  or  ftone;  which  muft  be  placed  in  a 
moid  fituation,  and  left  for  two  or  three 
months    during  which  time,  a  kind  of  putrid 
ferment  happens  in  the  mixture  5  by  which 
the  parts  of  the  different  matter  combine,  and 
form  a  fubftance  with  new  qualities,  not 
found  in  either  of  the  kinds  while  feparate. 
This  change  Lhews  itfelf  by  a  fetid  fmell,  and 
a  greenifh  or  blueifli  colour,  which  comes 
upon  the  whole  mafs,  and  a  tenacity  or  co- 
hefion  like  that  of  clay,  or  the  argillaceous 
earths  moiftened  ;  which  was  wanting  in  the: 
matter  at  its  firft  mixture.    If  the  tir.;e  of 
keeping  the  parte  in  this  condition  be  pro- 
longed, for  the  fpace  of  a  year  or  more,  it  will 
yet  improve  the  qualities  of  it ;  but  great  care, 
muft  be  taken,  to  avoid  its  becoming  dry  9 
to  prevent  which,  if  there  may  be  occafion,  it 
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is  very  proper  to  water  it.  When  however 
the  above  qualities  are  found  in  the  matter, 
it  may  be  deemed  fit  for  ufe,  and  vefiels  or 
other  pieces  may  be  wrought  of  it,  without 
any  other  preparation,  unlefs  in  the  cafe  below 
excepted. 

There  are  many  other  compofitions  which 
are,  or  may  be  ufed,  for  imitation  of  the  Eaftern 
China  ware :  but  it  does  not  appear  practica- 
ble, from  any  other  inftance  already  known, 
to  produce  a  matter  indued  with  all  the  re- 
quifite  qualities  from  the  commixture  of  earths 
only  without  the  addition  of  fome  fluxing  or 
vitreous  body;  which  may  aflift  in  giving 
them  that  tenacity  and  tranfparency  which  is 
neceflary.  The  following  compofition  how- 
ever will  produce  wares,  which  will  have  the 
properties  of  the  true  China,  if  they  be  rightly 
managed  in  the  manufacture. 

*c  Take  of  the  beft  white  fand,  or  calcined 
c<  flints  finely  powdered,  twenty  pounds;  add 
<c  to  it  of  very  white  pearl-afties  five  pounds, 
€c  of  bones  calcined  to  perfect  whitenefs  two 
u  pounds.  Temper  the  whole  with  gum  water, 
*'  formed  by  diffolving  the  gums  Arabic  or  Se- 
<c  negal  in  water." 

This  requires  a  confiderable  force  and  con- 
tinuance of  heat  to  bring  it  to  perfection  ;  but 
will  be  very  white  and  good,  when  it  is  pro- 
perly treated.  Where  mica  can  be  obtained, 
it  is  preferable  to  the  calcined  bones ;  and,  as 
it  will  form  a  parte  of  kindly  texture  for  work- 
ing, a  weaker  gum  water  will  ferve ;  the  ne- 
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ceffity  of  ufing  which  at  all  in  this  kind  of 
compofitions  is  occafioned  only  by  the  want 
of  proper  cohefion  and  tenacity  in  the  pafte, 
which  fuch  mixtures  make. 

c<  Take  of  the  beft  white  fand,  or  calcined 
"  flints  finely  powdered,  twenty  pounds,  of 
"  very  white  tobaccopipe-clay,  or  the  Cor- 
41  nifti  fope  rock  clay  wafhed  over,  five  pounds, 
<c  and  of  the  whiteft  pearl-a(hes  four  pounds. 
"  Temper  them  with  a  weak  gum  water." 

ct  Take  of  the  whiteft  fand,  or  calcined 
tc  flints  finely  powdered,  twenty  pounds,  of 
c<  flint,  or  any  other  colourlefs  glafs,  powdered 
<c  alfo,  ten  pounds,  and  of  mica,  or  calcined 
"  bones,  two  pounds.  Temper  them  with 
u  gum  water  fufficiently  ftrong,  to  give  them 
"  a  due  cohefion. " 

There  have  been  feveral  fimilar  compofitions 
ufed  for  the  imitation  of  China  ware  in  the 
works  fet  on  foot  in  different  parts  of  Europe : 
and  among  the  reft,  I  have  feen,  at  one  of 
thofe  carried  on  near  London,  eleven  mills  at 
work  grinding  pieces  of  the  Eaftern  China ;  in 
order,  by  the  addition  of  fome  fluxing  or  vi- 
treous fubftance,  which  might  reftore  the  te- 
nacity, to  work  it  over  again  in  the  place  of 
new  matter.  The  ware  commonly  produced 
at  this  manufactory  had  the  characters  cor- 
refpondent  to  fuch  a  mixture :  for  it  was  grey, 
full  of  flaws  and  bubbles ;  and,  from  want  of 
due  tenacity  in  the  pafte,  wrought  in  a  very 
heavy  clumfy  manner  j  efpecially  with  regard 
to  thiefe  parts  that  are  to  fupport  the  pieces  in 

drying. 
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drying.  A  very  oppofite  kind  is  produced  in 
another  manufactory  in  the  neighbourhood  of 
London  :  for  it  has  great  whitenefs,  and  a  tex- 
ture that  admits  of  its  being  modelled  or  caft 
in  the  moft  delicate  manner  :  but  it  is  formed 
of  a  compofition  fo  vitrefcent,  as  to  have  al- 
moft  the  texture  of  glafs  j  and  confequently 
to  break  or  crack,  if  boiling  water  be  fuddenly 
poured  upon  it :  which  quality  renders  it  unfit 
for  any  ufes,  but  the  making  ornamental 
pieces*  A  later  manufactory  at  Worcefter 
has  produced,  even  at  very  cheap  prices,  pieces, 
that  not  only  work  very  light,  but  which  have 
great  tenacity,  and  bear  hot  water  without 
more  hazard  than  the  true  China  ware.  It 
may  be  hoped,  therefore,  that  though  the  works 
at  Drefden  and  St.  Vincennes  are  efteemed  the 
only  manufactories  in  Europe,  advanced  hi- 
therto to  any  degree  of  perfection  :  yet  as  there 
are  no  particular  advantages  in  the  fituation  of 
either  of  them,  that  give  them  any  claim  to  the 
monopolizing  this  art,  we  may  fee  ourfelves  in 
time  as  much  matters  of  this,  as  of  all  the 
other  manufactures,  duly  cultivated  and  en- 
couraged with  us. 
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SECTION  L 

Of  the  manner  of  formation  of  vejfe/sy 
figures^  flowers^  or  other  pieces  of 
China  ware. 

THE  various  kinds  of  pieces  of  China 
ware  are  formed  by  three  methods, 
turning,  carting,  and  modelling :  the  parti- 
cular manner  of  doing  which,  being  the  fame 
in  this  cafe,  as  in  others,  there  will  be  little 
occafion  to  be  explicit  with  regard  to  it. 

Larger  veffels  are  generally  turned  in  the 
fame  manner  as  is  pradtifed  by  the  potters  for 
ftone  or  earthen  ware  :  but  where  they  are  in- 
tended to  be  of  very  nice  and  accurate  figure, 
after  they  have  the  general  form  given  to 
them,  they  are  finifhed  by  putting  them  into 
proper  moulds. 

Figures,  as  alfo  pieces,  or  ornaments  of 
pieces,  of  the  nature  of  bafs-relief,  are  com- 
monly caft  in  moulds ;  which  is  done  in  the 
fame  way  as  plafter  of  Paris  is  treated.  For 
which  directions  will  be  found  in  the  firft  vo- 
lume of  this  work,  p.  404.  But  fome  de- 
tached parts  of  ornaments,  where  no  great 
precifion  of  form  is  required,  may  be  beft  mo- 
delled or  worked  by  the  hand. 

Flowers,  and  other  fuch  loofe  defigns, 
where  latitude  may  be  given  to  the  fancy, 
are  alfo  moll  commodioufly  modelled  or 

wrought 
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wrought  with  the  hand,  with  the  help  of 
a  fmall  ftick  flattened  at  the  point,  a  pair  of 
pliers,  and  a  wet  fponge. 

Where  the  parts  of  the  pieces  are  very  flen- 
der  and  thin,  as  particularly  in  the  cafe  of 
flowers,  if  the  parte  be  not  of  itfelf  of  a  very 
tenacious  confidence,  it  fhould  be  always 
brought  to  a  proper  ftate  of  cohefion,  by  tem- 
pering it  with  gum  water.  For  the  want  of 
knowing  which  expedient,  I  have  feen  very 
coarfe  work  done  with  great  labour,  and  fub- 
jedt  to  frequent  mifcarriages,  where  the  whole 
difficulty  might  have  been  eafily  furmounted 
by  this  means. 


SECTION  II. 

Of  the  jirjl  baking  or  hardening  the 
China  ware. 

THE  pieces  being  formed  according  to 
the  manner  above  directed,  muft  be 
\ gradually  dried  till  they  are  capable  of  bearing 
heat  without  cracking  :  and  they  muft  be  then 
baked  for  the  firft  time,  in  order  to  give  them 
jj.  due  hardnefs  to  bear  the  glazing.  This 
baking  is  performed  in  the.  following  manner  : 
put  before  we  proceed  to  the  further  particu- 
|irs,  it  is  proper  to  defcribe  the  apparatus  ne- 
|effary  for  it. 

A  a  3  The 
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The  furnace  for  the  baking  the  China  ware 
may  be  conftrufted  in  the  fame  manner  as  the 
potters  kilns  are  ufually  built;  and  Windfor 
bricks,  with  mortar  of  Windfor  loom,  or  Stur-  - 
bridge  clay,  fhould  be  employed  in  its  fabrica- 
tion ;  or,  where  they  are  not  to  be  procured, 
fuch  bricks  and  clay  as  mo  ft  refemble  them  in 
their  qualities,  that  is,  in  their  refiftance  to  vi- 
trifying or  calcining.  The  magnitude  of  this 
furnace  muft  be  according  to  the  quantity  of 
ware  that  is  to  be  baked  in  it :  but  it  fhould 
not  be  too  fmall ;  becaufe  the  body  of  fire 
may  otherwife  not  be  fufficient  to  produce 
the  effeft. 

The  caffettes  or  coffins  in  which  the  pieces 
are  put,  when  placed  in  the  furnace  to  be 
burnt,  are  the  next  material  utenfils.  They 
fhould  be  of  Sfurbridge  or  other  good  potter's 
clay,  with  a  third  of  fand ;  and  are  generally 
made  of  a  round  form,  with  a  flat  bottom  ; 
the  rim,  forming  the  fides,  being  adapted  to 
the  height  of  the  pieces  they  are  intended  to 
contain.  They  fhould  be  all  of  the  fame  mag- 
nitude, as  to  diameter,  that  one  may  ftand  on 
the  other,  when  they  are  fet  into  the  furnace, 
in  order  to  their  being  piled  one  above  ano- 
ther as  high  as  the  furnace  will  admit :  and  a 
cover  muft  be  made  for  doling  the  uppermoft, 
Thefe  caffettes  may  be  beft  made  by  turning  5 
or,  on  occafion,  they  may  be  formed  in  a 
mould. 

The  furnace  and  caffettes  being  prepared* 
the  pieces  of  ware  to  be  baked  muft  be  dif- 
I  pofed 
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pofed  in  the  cafTettes,  according  to  the  mod 
advantage  as  to  room ;  and  then  as  many 
caflettes  muft  be  fet  one  upon  the  other  in  the 
furnace,  as  it  will  commodioufly  contain  5 
leaving  fpace  for  the  fire  to  have  free  paflage 
betwixt  the  piles  5  and  taking  care  to  put  the 
cover  over  the  uppermoft  cafTettes,  in  each 
pile.  The  mouth  of  the  furnace  muft  then 
be  clofed;  and  the  fire  muft  be  kindled, 
which  fhould  be  of  wood ;  and  augmented  at 
firft  by  flow  degrees :  after  which  it  fhould 
be  raifed  fo,  as  to  heat  the  caffettes  red  hot  in 
every  part  of  the  furnace,  and  continued  in 
this  ftate  for  twelve  or  fourteen  hours.  It 
fhould  then  be  fuffered  to  extinguifh,  and  the 
furnace  left  to  cool  gradually  ;  and,  when  little 
or  no  heat  remains,  the  mouth  may  be 
opened,  and  the  pieces  taken  out  of  the  caf- 
fettes ;  and  they  will  be  in  a  condition  to  re- 
ceive the  glazing,  or  to  be  painted  with  fuch 
of  the  colours  as  are  ufed  under  the  glazing. 

 ,  „  ,  ,  * 

SECTION  III. 

the  compojttion  for,  and  manner  of 
glazings  China  ware. 

THE  glazing  of  the  China  ware,  as  was 
obferved  before,  is  one  of  the  moft  im- 
portant and  moft  difficult  operations  in  the 
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whole  art  of  the  manufacture ;  and  is,  indeed, 
the  mod  imperfedtly  pradtifed  of  any,  with 
refpedt  to  that  of  the  original  or  Eaftern  China. 
The  method  ufed  by  the  Chinefe  is,  however, 
faid,  on  very  good  authority,  to  be  as  follows. 

They  take  the  fineft  pieces  of  the  Petunfe, 
and  treat  them  as  is  above-mentioned,  by 
pounding,  and  wafhing  over :  but  extradt,  by 
repeated  waftiings  over,  the  very  fineft  part  of 
the  powder ;  which,  keeping  fo  moift  with 
the  water  that  the  mixture  forms  a  liquid 
mafs,  they  call  the  oil  of  Petunfe.  With  this 
oil  they  mix  an  equal  weight  of  borax.  They 
then  quench  a  quantity  of  quick-lime;  and 
form  layers  of  that,  and  dried  furze ;  which 
they  fet  on  fire,  when  they  have  raifed  a  large 
heap.  After  the  firft  heap  is  burnt  to  afhes, 
they  colled:  them  and  the  lime,  and  form 
layers  of  them  again  with  a  frefli  quantity  of 
the  furze,  which  they  burn  as  before ;  and 
they  repeat  this  five  or  fix  times.  They  then 
put  the  afhes  and  lime  into  a  veflel  with 
water  ;  adding  fome  borax,  in  the  proportion 
of  one  pound  to  a  hundred  weight  of  the 
aflies;  and  they  wafli  over  the  finer  part  of 
this  mixture,  and  pour  off,  at  laft,  all  the  fluid 
from  the  dregs,  which  they  keep  together 
with  the  folid  part  wafhed  over.  They  mix 
this  compofition  of  lime,  afhes,  and  falts,  with 
the  mixture  above  mentioned  of  an  equal 
quantity  of  the  oil  of  Petunfe  and  t>orax :  and 
this  compound  forms  the  matter  for  glazing 
the  war^. 

Inftead 
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Inftead  of  the  Petunfe,  the  fpar  of  lead  ufed 
in  the  Saxon  manufadure  may  be  employed 
for  forming  a  fimilar  glazing ;  being  treated 
in  the  fame  manner :  and  it  is  faid  the  glazing 
of  the  Drefden  China  is  adually  made  in  the 
fame  way.  I  que  ft  ion,  however,  that  fad: ; 
and  believe  the  real  compofition  is  a  fecret, 
which  has  not  hitherto  tranfpired.  But,  if  I 
cannot  impart  the  method  ufed  there,  with  fo 
much  authenticity  as  I  could  wifli,  I  will, 
however,  communicate  one  ufed  in  another 
confiderable  manufactory,  which  excels  the 
Drefden  in  this  particular. 

"  Take  of  the  fineft  white  fand,  or  cal- 
<c  cined  flints,  twenty  pounds,  of  red  lead 
tc  eighteen  pounds,  of  pearl-afhes  ten  pounds, 
ct  and  of  common  fait  decrepitated  four 
"  pounds.  Having  levigated  the  fand  or  cal- 
"  cined  flints  and  red  lead  well  together,  and 
"  afterwards  mixt  them  thoroughly  with  the 
"  pearl-afhes  and  common  fait,  fufe  the  com- 
"  pound  in  the  manner  above  direded  for 
<c  the  treatment  of  glafs,  till  it  be  perfedly 
M  vitrified.  Then,  having  feparated  the  frag- 
"  ments  of  the  pot  carefully  from  it,  reduce 
u  it  in  a  flint,  agate,  or  porphyry  mortar,  to 
*■  an  impalpable  powder ;  and  then  temper  it 
<c  with  water  to  the  proper  confiftence  for 
u  painting." 

When  this  glazing  is  to  be  ufed  for  any 
embofled,  or  other  fine  work,  it  fhould  be 
mixed  with  a  third  of  its  weight  of  the  fpar 
of  lead,  or  other  vitrefcent  earth,  ufed  in  the 

place 
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place  of  the  Petunfe,  in  the  compofition  of 
the  pafte  of  which  the  ware  is  made ;  taking 
care,  that  fuch  earth  be  formed  of  the  beft 
pieces  of  the  fpar,  or  other  fubftance  ufed  ; 
and  that  it  be  rendered  of  an  extremely  great 
finenefs,  by  wafhing  over.  The  defign  of 
this  addition  is  to  weaken  the  fluxing  power 
of  the  glazing  ;  which,  if  ufed  alone,  would 
run  the  corners  and  edges  of  the  fmaller 
parts ;  and  impair  the  (harpnefs  and  fpirit  of 
the  work.  It  is  neceflary,  likewiie,  to  per- 
fue  the  fame  method,  in  the  cafe  of  pieces 
that  are  to  be  painted  with  defigns  of  a  more 
delicate  kind :  for  the  glazing,  melting  other- 
wife  again  in  the  burning  in  the  colours, 
would  become  too  fluid,  and  fpread  them 
fo,  as  to  take  away  the  eflfedi  of  the  fine 
touches. 

The  compofition  for  glazing,  of  which  kind 
foever  it  be,  thus  prepared  and  tempered  to  a 
due  confidence,  muft  be  laid  on  the  pieces  of 
the  ware,  after  the  firft  baking,  and  after  fuch 
of  them  as  are  to  be  coloured  under  the  glazing 
have  been  painted.  This  muft  be  done  with 
a  proper  brufh ;  or  with  pencils,  if  there  be 
embofied  work  or  hollows :  the  greateft  care 
being  taken,  to  fpread  it  evenly  on  every  part 
of  the  furface ;  and  not  to  fill  or  load  the 
hollow  parts,  which  are  very  apt  to  colledt 
more  than  their  due  proportion  from  the 
brufh.  The  glazing  compofition  fhould  be 
laid  on  the  ware  of  the  thicknefs  of  two  fheets 
of  writing  paper  5  which,  in  cafe  of  nicer  kinds 

of 
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of  emboffed  work,  is  bed  done  in  two  or  three 
different  coats;  giving  time  for  the  one  to  be 
nearly  dry,  before  the  other  be  laid  on.  When 
the  pieces  are  thus  covered  with  the  matter  of 
the  glazing,  they  are  ready  for  the  fecond 
baking  or  burning. 


SECTION  IV. 

Of  the  fecond  baking  or  burning  of  the 
China  ware. 

T HE  pieces  of  ware  being  glazed,  muft 
undergo  a  fecond  baking  or  burning ; 
in  order  to  their  due  vitrification  and  harden- 
ing ;  the  firft  being  only  to  give  them  a  pro- 
per tenacity  and  firmnefs  to  bear  the  laying  on 
the  glazing.  But  this  operation  being  per- 
formed in  a  furnace  of  a  different  ftrudture 
from  the  other;  and  which  it  is,  therefore, 
proper  to  defcribe  in  this  place,  I  fhall  give 
directions  for  the  conftruftion  of  it,  before  I 
proceed  to  fpeak  further  of  its  ufe. 

This  furnace  is  compofed  of  four  feparate 
cavities,  one  over  the  other  :  the  firft  of  which 
ferves  as  an  afh-hole,  and  for  conveying  the 
air  to  the  fewel  through  the  bars :  the  fecond 
for  a  repofitory  for  the  fewel :  the  third  as  an 
oven  or  kiln  for  receiving  the  ware  that  is  to 
be  burnt :  and  the  laft  as  a  vent  for  the  fmoke, 
in  order  to  preferve  a  communication  with  the 

chimney, 
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chimney,  and  at  the  fame  time  fpread  the 
flame  and  heat  equally  on  all  the  piles  of  caf- 
fettes  placed  in  the  cavity  under  it.  In  order 
to  eredt  fuch  a  furnace,  the  following  method 
muft  be  perfued  :  but  the  dimenfions  of  the 
whole  furnace  may  be  varied,  where  there  is 
occalion ;  adhering,  neverthelefs,  to  the  fame 
proportions. 

The  ground  plan  muft  be  firft  marked  out, 
of  fuch  figure  and  extent,  that  it  may  allow 
of  an  oval  cavity;  of  which  the  larger  diameter 
is  fix  feet,  and  the  lefler  four  feet  and  a  half ; 
furrounded  with  a  proper  wall  of  the  thicknefs 
of  one  brick  and  a  half.  The  area  of  this  in- 
clofed  fpace  being  marked  out,  the  ground 
muft  be  dug  away  within  the  circumfcribed 
fpace,  till  a  hole  of  the  fame  figure  and  di- 
menfions, and  with  a  level  bottom,  be  made, 
of  the  depth  of  nine  or  ten  inches  below  the 
level  of  the  place.  In  the  front  of  this  hole, 
a  furrow  or  trench  muft  be  alfo  dug,  of  about 
a  foot  wide ;  and  Hoping  gradually  from  the 
level  ground  of  the  place,  to  the  bottom  of  the 
hole :  and  it  fhould  alfo  be  lined  at  the  bot- 
tom and  fides  with  bricks  or  tiles  for  keeping 
the  earth  from  breaking  into  it.  The  founda- 
tion of  the  brickwork  muft  then  be  laid,  by 
raifing,  within  the  hole,  a  wall  round  the 
ground  which  circumfcribes  it,  of  the  thick- 
nefs of  one  brick  and  a  half :  difcontinuing  the 
round,  neverthelefs,  in  the  part  where  the 
furrow  or  trench  enters.  This  wall  may  be 
built  of  common  bricks,  pointed  with  mortar 

made 
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made  of  lime  and  fifted  ames ;  and  may  be 
carried  up  to  the  height  of  three  or  four  inches 
above  the  common  level  of  the  ground  of 
the  place  :  and  then  a  ftrong  frame  with  iron 
bars,  for  fupporting  the  fewel,  muft  be  fixt, 
bearing  fufficently  on  the  brickwork.  A 
door  and  frame  muft,  likewife,  be  placed  in 
a  proper  pofition  in  the  front  of  the  furnace, 
for  putting  the  fewel  upon  the  bars;  after 
which,  the  brickwork  may  be  again  pro- 
ceeded with,  in  the  fame  manner  as  before, 
till  it  be  a  foot  or  fourteen  inches  above  the 
bars.  A  roofing  mould  be  then  formed  of,  as 
it  were,  feveral  arches ;  fo  as  to  give  as  much 
opening  as  poffible  into  the  cavity  where  the 
caflettes  with  the  ware  are  to  be  placed ;  and  at 
the  fame  time  to  furnim  a  proper  flooring  for 
fupporting  them  :  to  which  end  the  inequa- 
lity of  the  furface  formed  by  thefe  arches  on 
their  upper  fide  muft  be  taken  away,  by  filling 
up  the  hollow  part,  till  a  level  be  obtained; 
and  the  flooring  fo  formed  be,  as  it  were,  a 
grate  of  brickwork.  The  wall  of  the  furnace 
muft  then  be  carried  up  ten  feet,  in  the  fame 
dimenfions  and  figure  as  at  firft  :  but  this 
part  requires  only  to  be  of  one  brick  thick- 
nefs ;  and  muft  have  an  opening  in  front  fuf- 
ficiently  large  to  fufFer  the  caflettes  to  be  put 
in  and  piled  upon  each  other :  as  alfo  another 
fmaller  opening  for  looking  into  the  furnace ; 
and  taking  out  fmall  pieces,  placed  within 
reach,  to  ferve  as  proofs,  for  examining  the 
progrefs  of  the  operation,  in  order  to  judge 

when 
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when  it  is  perfected.  This  principal  chatty 
ber,  or  cavity  of  the  furnace,  muft  be  termi- 
nated by  a  dome  of  the  brickwork,  perfo- 
rated in  ten  or  twelve  places,  to  afford  fo 
many  vents  to  the  fmoke :  of  which  three 
muft  be  placed  in  the  middle,  in  a  triangular 
fituation.  Thefe  vents,  or  holes,  muft  have 
regifters  or  floppies  of  baked  clay  fitted  to 
them  ;  in  order  that  any  of  them  may  be 
flopped  when  the  draught  of  the  fire  feems 
unequal ;  and  one  fide  of  the  furnace  has 
more  heat  than  the  other.  Over  this  arched 
cavity,  muft  be  raifed  another  of  about  four  or 
five  feet  in  height :  which  may  be  formed,  by 
continuing  the  oval-figured  wall  of  the  furnace; 
and  ending  it  by  another  dome  of  brickwork. 
Into  this  cavity  an  opening  muft  be  made  like 
the  mouth  of  an  oven,  fufficiently  large  to  ad- 
mit of  the  ftoppers  or  regifters  of  the  vents  or 
openings  into  it  from  below  being  taken  out, 
and  put  in  occafionally,  by  means  of  a  proper 
pair  of  tongs.  In  the  middle  of  the  dome,  the 
chimney  muft  be  formed,  by  carrying  up  a 
tube  or  funnel  of  very  flight  brickwork,  of 
the  diameter  of  about  fix  inches,  and  the 
height  of  about  three  feet :  or,  inftead  of  brick- 
work, this  tube  or  funnel  may  be  made  of  the 
red  earthen  ware,  which  is  at  prefent  frequent- 
ly applied  to  fuch  purpofes  near  London  ; 
and  will  be  a  much  lefs  load  to  the  furnace 
than  brickwork,  though  ever  fo  flight.  A  re- 
gifter,  which  may  be  made  by  a  Aiding  plate 
of  iron,  fhould  alfo  be  placed  at  the  vent  into 
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this  chimney,  that  it  may  be  clofed  up,  when 
neceffary,  and  all  draught  or  communication 
betwixt  the  external  air  and  the  furnace  pre- 
vented. The  whole  of  the  furnace  above  the 
bars  for  bearing  the  fewel,  except  the  upper- 
moft  dome  and  the  chimney,  fhould  be  built 
of  Windfor  bricks,  and  mortar  formed  of 
Windfor  loom  or  Sturbridge  clay  :  or,  where 
they  are  not  to  be  had,  of  fuch  other  kinds  as 
will  beft  bear  the  force  of  the  heat.  And  it 
would  be  a  great  advantage  likewife  to  point 
the  chamber,  where  the  fewel  is  contained, 
as  likewife  the  arch  work  and  flooring  over 
it,  with  the  fire- lute  :  for  the  composition  and 
treatment  of  which,  directions  will  be  found  in 
the  firft  volume  of  this  work,  p.  1 4. 

The  manner  of  baking  or  burning  the  China 
ware  in  this  furnace,  is,  by  putting  the  pieces 
as  before  mentioned  in  caffettes ;  and  raifing 
piles  of  the  caffettes  in  the  kiln,  or  principal 
chamber  of  the  furnace,  one  over  another, 
till  the  furnace  be  as  full  as  it  can  well  bear 
to  be  5  leaving  room  for  the  fire  to  pafs  betwixt 
the  piles,  and  play  round  them  ;  as  alfo  to 
vent  itfelf  properly  through  the  openings  of 
the  dome  at  the  top.  Some  fmall  pieces  muft 
be  likewife  put  in  as  proofs;  which  fliould 
be  repofited  in  a  caffette,  that  has  an  opening 
in  the  fide  of  it ;  which  muft  be  placed  near, 
and  oppofite,  to  the  opening  in  the  chamber 
before  dire&ed  to  be  made  for  examining  thefe 
proofs.  When  the  whole  is  thus  properly 
admfted  within  the  furnace,,  the  openings  into, 

the 
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the  principal  chamber,  as  likewife  that  Into  the 
upper  one  for  venting  the  fmoke,  muft  be 
clofed,  by  walling  up  the  large  one ;  and  lut- 
ing a  fire-ftone  adapted  to  the  figure  of  them  iu 
the  two  fmaller.  The  fire  muft  then  be  kin- 
dled, and  kept  at  firft  low  j  increafing  it  only 
a  few  degrees  for  twenty-four  hours.  After 
this  it  muft  be  augmented,  from  hour  to  hour, 
till  it  be  raifed  to  the  higheft  degree,  that  the 
furnace  will  admit  of:  and  in  that  ftate  it  muft 
be  continued  for  fix  hours  by  which  time,  if 
the  compofition  of  the  pafte  were  good,  the 
ware  will  be  vitrified  to  the  proper  degree, 
and  attain  all  the  qualities  above-mentioned  to 
be  requifite.  But  to  be  certain  of  this,  it  is 
proper  to  examine  the  proofs ;  which,  if  found 
to  be  fatisfaftory,  the  fire  fhould  be  fuffered 
to  decay  ;  and,  after  fome  hours,  all  the  open- 
ings into  the  furnace,  and  communications 
with  the  external  air,  (hould  be  effedtually 
clofed,  and  flopped  up  ;  to  prevent  the  crack- 
ing, as  well  of  the  caflettes,  as  the  ware  they 
contain,  on  their  becoming  cold.  In  this  con- 
dition the  furnace  fhould  remain  till  the  whole 
be  perfe&ly  cool;  for  which  two  or  three 
days  may  be  allowed.  The  ware  may  be 
then  taken  out,  and  will  be  fit  for  paint- 
ing, where  it  is  intended  to  be  fo  ornamented. 
But  that  there  may  be  a  greater  certainty 
of  fuccefs,  it  is  neceflary,  in  conducing  the 
operation,  to  obferve  attentively  whether  the 
flame  and  heat  above  defcribed  fpread  them- 
felves  equally  and  duly  in  all  the  parts  of  the 
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Furnace :  and,  if  one  fide  appear  hotter  than 
the  other,  from  an  irregular  diftribution  of  the 
draught  of  the  furnace,  one  or  two  of  the 
vents,  placed  in  the  triangular  manner  in  the 
dome  of  the  chamber,  mud  be  clofed,  that 
the  flame  may  be  determined  to  pafs  in  a 
greater  proportion  up  the  other  fide  of  the  fur- 
nace $  and,  if  this  do  not  fuffice,  fome  of  the 
other  vents  may  be  likewife  clofed.  It  fliould 
be  alfo  obferved,  to  keep  the  fire  as  much  as 
poflible  of  one  regular  pitch  ;  allowing,  never- 
theless, for  the  gradual  augmentation  :  as  other- 
wife,  if  it  be  alternately  funk,  and  raifed,  it 
will  be  impracticable  to  form  any  effe&ual  con- 
jecture, with  refpedt  to  the  time  required  for 
completing  the  operation. 


SECTION  V. 

Of  the  painting  and  gilding  the  China 
ware. 

THERE  are  two  methods  of  treatment 
of  the  China  ware,  with  refpect  to  the 
painting:  the  firft  is,  to  lay  on  the  colour 
under  the  glazing  :  the  other,  over  it.  The 
firft  is  the  moft  expedite ;  becaufe  it  prevents 
the  trouble  and  expence  of  a  third  burning 
the  fecond  fully  anfwering  the  purpofe  of  flux- 
ing the  colour.  But  the  painting  before  the 
glazing  be  laid  on  is  only  pia&icable  with  re- 
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fpedt  to  blue,  and  the  brownifti  or  foul  fcarlet 
red,  which  is  feen  along  with  the  blue  fo  fre- 
quently in  the  Oriental  china :  the  other  co- 
lours being  too  tender  to  bear  fo  long  a  dura- 
tion of  heat,  and  the  fluxing  power  of  the 
glazing,  without  flying  or  fpreading  them- 
felves  out  of  their  proper  bounds. 

The  painting,  therefore,  thus  made  under 
the  glazing,  muft  be  performed,  by  laying  on 
the  colours  after  the  firft  baking :  and  for  blue 
may  be,  either  fmalt  finely  levigated ;  or,  for 
darker  teints,  zaffer  vitrified  with  borax  in  the 
following  manner.  "  Take  of  white  fand,  or 
cc  calcined  flints,  three  parts,  of  calcined  borax, 
u  of  pearl-afhes,  and  of  zaffer,  each  one  part. 
"  Grind  them  well  together  and  then  fufe 
<c  them  till  the  mafe  be  perfectly  vitrified  : 
"  when  levigate  them  a  fecond  time,  and  they 
*c  will  be  fit  for  life."  For  the  red,  calcined 
iron,  or  crocus  marth%  may  be  ufed :  for  which 
the  beft  preparation  is  given  in  the  firft  volume 
of  this  work,  p.  j,  under  the  article  Scarlet 
oker  :  and  the  calcined  iron  may  be  mixt  with 
an  equal  part  of  any  tranfparent  white  glafs 
reduced  to  an  impalpable  powder.  Thefe 
colours,  as  the  painting  in  this  cafe  is  feldom 
intended  to  be  performed  with  great  nicety, 
may  be  tempered  with  water;  and  laid  on 
with  a  pencil,  as  in  other  cafes ;  but  as  thin- 
ly as  poflible  $  becaufe,  otherwife,  in  putting 
on  the  glazing,  it  will  be  liable  to  be  fpread, 
and  ftain  the  white  near  it. 
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The  painting,  where  other  colours  are  ufed, 
being  laid  over  the  glazing,  muft  confequently 
be  done  after  the  fecond  baking  :  but  as  there 
is  not  the  leaft  difference  betwixt  this,  and 
other  enamel  painting,  either  with  refpedt  to 
the  choice  or  treatment  of  the  colours,  it  is  un- 
necessary to  enlarge  on  any  particulars  here:  as 
the  whole  art  of  fuch  painting  is  amply  ex- 
plained in  the  firft  volume  of  this  work,  under 
that  head.  Only  inftead  of  muffles  made  in 
the  form  of  coffins,  as  there  dire&ed,  which 
are  moft  proper  for  flat  pieces,  the  round 
muffles  or  canettes,  ufed  for  the  baking  the 
China  ware,  are  the  moft  expedient  to  be 
employed  for  this  purpofe  alfo. 

The  gilding  China  ware  is  moftly  performed 
by  means  of  the  precipitate  of  gold  made  with 
copper  :  which  is  tempered  with  oil  of  fpike, 
and  laid  on  with  a  pencil,  either  before  the 
glazing  be  put  on,  or  along  with  the  colours 
over  the  glazing,  if  it  be  intended  to  be  bur- 
niflit.  The  more  particular  explanation  of  its 
preparation,  and  ufe,  will  be  found  in  p.  374 
of  the  firft  volume  of  this  work,  under  the 
article  of  Gilding  enamel  and  glass;  as 
may  likewife  feveral  other  methods  of  gilding 
applicable  to  China  ware,  under  the  fame  head. 
When  the  gilding-on  China  ware  is  to  be  bur- 
nifhed,  it  muft  be  done,  after  the  laft  burning, 
by  rubbing  with  a  burnifher  of  jafper  or  agate, 
till  a  fufficient  polifh  be  obtained. 
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SECTION  VI. 

Of  the  converjion  of  glafs  into  porce- 
lain^ according  to  the  method  in- 
vented by  Mr.  Raumur. 

TH  E  principle,  on  whieh  the  trans- 
formation of  glafs  to  porcelain  depends, 
is  this:  that,  as  was  obferved  before,  porcelain 
being  a  glafs  imperfedtly  vitrified,  it  may  be 
produced,  either  by  making  fuch  compofitions, 
as  will  endure  heat,  and  vitrify  only  to  a  lefs 
degree,  without  a  proportionable  progreffion, 
beyond  that  point,  to  a  more  perfedt  ftate:  or 
by  reducing  fuch  glafs,  as  is  perfeftly  vitrified, 
back  to  that  ftate. 

On  this  principle,  Mr.  Raumur  eftabliflied 
his  invention  of  making  porcelain  of  glafs ; 
and  on  experiment  he  found  it  was  practica- 
ble, as  well  on  the  cheapeft  kinds,  even  that 
called  the  green  glafs  of  which  bottles  are 
made,  as  of  the  finer.  The  manner  of  effect- 
ing this  change  is  as  follows. 

The  glafs  to  be  converted  into  porcelain 
fhould  be  firft  wrought  into  veffels,  or  other 
pieces,  by  the  methods  commonly  ufed  for 
glafs  5  and  when  they  are  fo  wrought,  they 
fliould  be  put  into  caflettes,  fuch  as  were  be- 
fore defcribed,  p.  358,  for  the  burning  China. 
Along  with  the  pieces  of  glafs  muft  be  put  a 
mixture  of  equal  parts  of  plafter  of  Paris  and 

fine 
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fine  fand,  fo  as  to  fill  the  caffettes :  not  leaving 
even  the  Ieaft  interftice  or  void  betwixt  any  of 
the  pieces  of  glafs.  The  caffettes  are  then  to 
have  the  covers  put  on  them;  and  are  to  be 
placed  one  upon  another,  as  was  direded 
p.  359  for  the  China  ware,  if  there  be  more 
than  one,  and  the  dimenfions  of  the  furnace 
admit  it:  and  thefe  caflettes  put  into  a  proper 
furnace^  which  may  be  either  a  common  pot- 
ter's kiln,  or  any  other  kind  where  a  fimilar 
heat  may  be  given ;  and  there  they  muft  be 
continued  for  the  ufual  time  given  for  baking 
pots.  After  thus  burning  a  due  time,  and 
that  the  caffettes  are  become  cold,  the  pieces 
may  be  taken  out;  but  will  no  longer  appear 
to  be  glafs,  but  a  very  beautiful  kind  of  China : 
which  may  be  afterwards  painted,  or  other- 
wife  ornamented,  in  the  fame  manner  as  the 
reah 
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PART  V. 


Of  the  preparation  of  tranfparent  and 
coloured  glazings  for  flone  or  earthen 
ware. 


N.  B.  The  recipes  in  Italic  are  taken  from 
Kunckel,  being>  as  he  affirms^  the  true 
glazings  ufed  at  Delft,  and  other  Dutch 
manufactories. 


Common  glazing  for  any  kind  of  earthen  ware. 

<c  np^KE  of  white  fand  forty  pounds, 
<c  \.  of  red  lead  twenty  pounds,  of  pearl- 
"  afhes  twenty  pounds,  and  of  common  fait 
cc  twelve  pounds.  Pgwder  the  fand  by  grind- 
<c  ing  before  it  be  mixt  with  the  other  ingre- 
"  dients  :  and  then  grind  them  together. 
"  After  which  calcine  them  for  fome  time, 
"  with  a  moderate  heat,  which  muft  be  lefs 
£<  than  will  make  them  melt  and  run  to 
tc  glafs :  and  when  the  mixture  is  cold,  grind 
4t  it  to  powder  again  ;  and,  when  wanted, 
<{  temper  it  with  water,  and  it  will  then  be 
<£  fit  for  nfe  * 

B  b  4  The 
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The  proportions  of  thcfc  ingredients  may  be 
varied  occafionally.  For  where  the  glazing 
can  be  fluxed  conveniently  with  a  very  ftrong 
fire,  the  quantity  of  fand  may  be  increafed  to 
ffxty  or  feventy  pounds :  which  not  only 
renders  the  glazing  ftronger,  but  makes  a 
faving  in  the  expence.  The  proportion  of 
pearl-afhes,  which  is  the  dearcft  ingredient, 
may  likewife  be  diminiftied ;  or  they  may  be 
wholly  omitted,  where  the  ware  is  defigned 
for  very  coarfe  purpofes,  and  not  for  domeftic 
ufes,  where  the  lead  is  very  improper ;  being 
extremely  apt  to  be  corroded  by  acids,  and  to 
produce  a  very  unwholefome  fubftance.  On 
this  account,  where  good  manufactures  are 
eftablifhed,  the  lead  ought  to  be  excluded 
from  the  compofition  of  the  glazings ;  and 
other  fluxes  ufed  in  its  ftead  j  as  in  the  fol- 
lowing recipe. 

Yranfparent  glazing  for  any  kind  of  earthen 
ware,  prepared  without  lead. 

c<  Take  of  white  fand  forty  pounds,  of  pearl- 
"  a(hes  twenty-five  pound?,  and  of  common 
"  fait  fifteen  pounds:  calcine  them,  and  pro- 
"  ceed  as  with  the  above." 

Where  the  expence  can  be  fuffcred,  this 
glazing  may  be  improved  by  adding  one  or 
two  pounds  of  borax,  and  diminifhing  the 
yearl-afhes  in  the  proportion  of  fix  pounds  for 
one  pound  of  the  borax  added  ;  or  ten  pounds 
for  two  :  in  the  latter  cafe,  two  pounds  of  fait 
I  may 
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may  be  alfo  kept  out  of  the  compofition. 
The  reafon  for  this  change  is,  that  if  the  com- 
pofition contain  fo  large  a  proportion  of  fait, 
and  the  glazing  be  not  fluxed  for  a  long  time 
after  it  is  laid  on  the  ware,  it  will  be  apt  to  be 
difiblved  by  boiling- water,  and  peel  off,  if  it 
be  expofed  to  the  adtion  of  it  for  any  long 
time. 

This  glazing  may  Iikewife  be  rendered  bet- 
ter by  the  ufe  of  wood-a{hes,  inftead  of  part 
of  the  pearl-afhes :  but  it  can  only  be  well 
done,  where  the  afhes  can  be  procured  to  be 
burnt  till  they  be  white  and  free  from  all  coal, 
or  imperfedly  calcined  parts  of  the  wood  or 
vegetable  matter  of  which  they  are  formed. 
The  proportion  may  then  be  as  follows. 

More  perfect  tranfparent  glazing  prepared  with 
wood-ajhes. 

"  Take  of  fand  forty  pounds,  of  wood- 
"  afhes,  perfedly  burnt,  fifty  pounds,  of  pearl- 
<c  alhes  ten  pounds,  and  of  common  fait 
*'  twelve  pounds." 

This  will  make  an  admirable  glazing,  where 
the  afhes  are  pure,  and  a  flrong  fire  can  be 
given  to  flux  it  when  laid  on  the  ware.  It 
will  be  perfedly  free  from  the  imperfedion  of 
the  above ;  and  will  be  very  hard  and  glofly  : 
and  where  the  expence  can  be  allowed,  it  may 
be  made  more  yielding  to  the  fire  by  the  addi- 
tion of  borax  ;  in  which  cafe  no  alteration 
need  be  made  in  the  proportion  of  the  other 
ingredients. 

Preparation 
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Preparation  of  the  mafticot ,  which  is  ufed  by  the 
Dutch  as  the  ground  of  their  glazings. 

"  Take  of  clean  fand  one  hundred  weight, 
,c  cf  f°da  firty-fcur  founds y  and  of  pearl- 
<c  ajhes  thirty  pounds.    Calcine  the  mixture." 

Thefoda  not  being  employed  in  this  country, 
thofe  who  would  ufe  mafticot  muft  increafe 
the  quantity  of  pearl-afties  in  an  equivalent 
proportion  ;  and  therefore  feventy  pounds 
ihould  be  employed,  inftead  of  the  thirty. 
The  calcination  may  be  performed  in  the 
fame  manner  as  was  before  direded  for  pre- 
paring frit,  page  275. 

Soda  is  however  fold  here  under  the  name 
of  Barrilla:  and  may  be  therefore  obtained 
eafily  at  a  low  price. 

Preparation  of  mafticot  for  a  'white  glazi?ig. 

"  Take  of  mafticot ,  prepared  as  in  the  pre- 
"  ceding ,  one  hundred  pounds ,  of  calx  of  tin 
<£  eighty  pounds ^  and  of  common  fait  ten  pounds. 
t£  Calcine  and  powder  this  compofitizn  three 

fever al  times." 

The  calx  of  tin  is  prepared,  as  has  been  be- 
fore obfcrved  in  the  firft  volume,  by  thofe  who 
make  it  their  bulinefs ,  and  is  fold  under  the 
name  of  putty.  Its  goodnefs  connfts  in  its 
whitenefs,  and  its  purity  :  the  firft  of  which  is 
eafily  diftinguiflied,  by  comparing  any  parcel 
in  queftion  with  a  fpecimen  of  any  that  is 

known 
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known  to  be  good.  The  adulteration  of  it, 
which  is  almoft  conftantly  pradtifed  by  thofe 
who  prepare  or  fell  it,  may  be  difcovered  with 
certainty  by  the  means  taught  in  the  firft  vo- 
lume of  this  work,  p.  282  :  but  the  fophiftica- 
tion  is  not,  however,  any  other  way  injurious 
to  the  effedt,  than  by  occasioning  an  error  of 
proportion  in  the  ingredients  of  the  compofi- 
tion.  At  prefent  it  is  a  practice,  where  the 
mod  perfeft  works  of  this  kind  are  carried  on, 
to  add  a  fmall  proportion  of  zaffer,  to  break 
the  yellow  hue,  and  give  a  truer  hue  of  white. 
The  proportion  muft  depend  on  the  degree  of 
yellow  tinge.  As  blue  and  yellow,  however, 
form  green,  the  ufe  of  equal  parts  of  mag- 
nefia  and  zaffer  would  be  a  greater  improve- 
ment, as  appears  from  the  ufe  of  magnefia  in 
white  tranfparent  glafs  for  the  fame  purpofe. 
The  quantity  of  the  calx  of  tin  in  this  recipe, 
which  Kunckel  has  given  as  one  of  the  white 
glazings  ufed  at  Delft,  would  be  much  too 
great  for  that  of  the  other  ingredients,  if  he 
had  really  meant  what  is  properly  fo  called, 
viz.  the  tin  calcined  alone  to  a  white  fub- 
ftance :  but  he  does  not  mean  the  limple  calx 
of  tin,  but  a  compofition  of  calcined  lead 
and  tin ;  as  the  recipe  for  preparing  what 
he  calls  the  calx  of  tin,  fubjoined  to  that 
above  given,  evidently  fhews :  which  recipe 
\s  as  fpjlows. 


Of 
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Of  the  preparation  of  the  calx  of  tin  according 
to  KunckeL 

<c  Take  of  lead  one  hundred  pounds,  and  of 
"  tin  thirty -three  pounds.    Calcine  them  in  the 
<c  manner  prattifed  by  the  potters :   and  they 
"  produce  what  the  Dutch  call  the  fine  matter 
"  for  the  white  glazing!' 

This  is  at  prefent  an  unneceflary  work  for 
the  potters;  as  the  lead  is  calcined  in  large 
works  under  the  name  of  red  lead,  and  fold 
by  thofe,  who,  carrying  on  great  concerns,  can 
afford  it  on  much  better  terms  than  potters,  or 
others  who  ufe  it,  could  make  it  for  their  own 
confumption  only. 

The  tin  being  likewife,  as  was  above  ob- 
ferved,  calcined  by  thofe  who  make  it  their 
particular  bufinefs,  and  have  a  fuitable  ap- 
paratus, is  much  more  profitably  purchafed, 
than  prepared  in  this  ftate.  The  above  recipe 
ought  therefore,  according  to  the  modern 
practice,  to  Hand  as  follows. 

More  explicit  recipe  for  the  preparation  of  ma- 
Jlicot  for  a  white  glazing. 

<£  Take  of  mafticot,  prepared  as  above,  one 
<c  hundred  pounds,  of  red  lead  fixty  pounds, 
<c  of  calcined  tin  or  putty  twenty  pounds,  and 
cc  of  common  fait  ten  pounds.  Mix  them  : 
<c  and  calcine  and  powder  the  mixture  feveral 
"  times/' 

Another 
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Another  preparation  of  a  white  glazing. 

"  Take  two  pounds  of  lead,  and  fomewhat 
"  more  than  a  pound  of  tin.  Calcine  the  two 
"  metals,  till  they  be  reduced  to  a  powdery  by 
"  the  means  ufed  by  the  potters.  Take  then  two 
"  parts  of  thefe  ajhes,  one  part  of  white  fand9 
"  calcined  flints,  or  broken  white  glafsy  and 
"  half  a  pint  of  common  fait.  Mix  well  to- 
i(  get  her  the  fever  al  ingredients,  and  fet  the 
"  matter  to  bake  in  a  proper  furnace:  and 
c<  urge  it  at  length  to  melt." 

The  trouble  of  calcining  the  tin  and  lead 
may  be  faved  here,  as  well  as  on  the  occafions 
above-mentioned,  by  procuring  them  already 
reduced  to  a  proper  ftate. 

Another  preparation  of  a  white  glazing. 

"  Take  one  pound  and  a  half  of  lead,  and 
"  one  pound  of  tin.  Reduce  them  to  the  flate 
*c  of  a  calx,  and  then  take  of  the  calcined 
u  matter  eight  parts,  and  of  calcined  flint  sy 
"  and  common  fait,  each  four  parts.  Bring 
iC  the  mixture  by  heat  to  a  jlate  of  fuflon." 

Another  preparation  of  a  white  glazing. 

<c  Take  of  lead  three  parts,  and  of  tin  one 
ci  part.  Calcine  them  ;  and  then  take  of  this 
"  matter,  and  of  calcined  flints,  and  com- 
4<  mon  fait,  each  two  parts,  Fife  them  by 
"  the  akver  Another 
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Another  preparation  of  a  white  glazing. 

"  Take  of  lead  four  pounds ,  of  tin  one  pound. 
c<  Calcine  them :  and  take  of  the  matter  eight 
iC  parts,  of  calcined  flints  [even  partsy  and  of 
"  common  fait  fourteen  parts.  Fufe  them  as 
"  the  others" 

I  fufpedt  a  falfe  print  with  refpedl  to  the 
fourteen  parts  of  common  fait,  on  account  of 
the  great  excefs  of  the  proportion ;  and  ima- 
gine it  was  intended  to  be  only  four. 

Preparation  of  a  white  glazing,  which  may  be 
put  upon  vefiels  of  copper. 

cc  Take  of  lead  four  pounds ,  of  tin  one  pounds 
<c  °f  flints  four  pounds,  of  common  fait  one 
"  pound,  and  of  Venetian  glafs  one  pound.  Melt 
cc  the  mixture,  and  it  will  be  fit  for  ufe." 

This  is  according  to  the  expreffion  of 
Kunckel :  but  it  muft  be  underftood,  that 
by  the  lead  and  tin  is  meant,  red  lead  and 
the  calx  of  tin ;  and  that  the  flints  muft  be 
always  calcined.  This  is  called,  by  Kunckel, 
a  glazing,  but  by  the  application  of  it  to  cop- 
per, it  comes  within  the  notion  of  enamel, 
and  ought  to  be  called  white  enamel. 

Another  preparation  of  a  white  glazing. 

<c  Take  of  lead  fix  pounds,  and  of  tin  one 
*c  pound.   Calcine  them,  a?id  take  of  the  mat* 

"  ter 


AND  COLOURED  GLAZINGS,  &C.  383 

€C  ter  twelve  parts,  of  flints  fourteen  parts, 
"  and  of  common  fait  eight  parts.  Fife  them 
4t  as  the  others!' 


Preparation  of  a  very  fine  white  glazing. 

<c  Take  of  lead  two  parts,  and  of  tin  one 
<c  part.  Calcine  them ;  and  take  of  the  matter 
€c  one  part,  of  flints,  and  common  falt^  each 
c<  one  part.    Fufe  the  mixture" 

Preparation  of  an  enamel  for  earthen  ware  for 
painting  white  upon  a  white  ground. 

<{  Take  of  tin  any  quantity,  and  inclofe  it 
*c  in  clay  or  loom,  and  put  it  in  a  crucible. 
IC  Place  the  crucible  in  the  fire,  that  the  tin 
"  may  calcine,  and  then  break  it.  There  will 
"  be  found  a  calx  very  white  and  when  it  is 
<c  ufed  to  paint  with  on  a  white  ground,  the 
ii  colour  will  come  forth,  and  be  much  more 
f  white  than  that  of  the  ground." 

This  recipe  appears  very  extraordinary.  For 
I  can  by  no  means  believe,  that  tin,  thus 
treated,  can  be  all  calcined ;  as  the  adtion  of 
the  air,  or  the  prefence  of  nitre,  are  equally 
neceffary  with  heat  to  that  end.  Nor  does  it 
feem  probable,  if  the  tin  was  calcined,  by  this 
means,  that  it  would  be  a  calx  of  greater 
whitenefs  than  when  calcined  by  any  other 
method.  I  have  inferted  it,  neverthelefs,  as 
given  by  Kunckel,  who  fays  immediately  be- 
low, that  he  has  tried  all  thefe  recipes  himfelf, 

3  or 
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or  feen  them  tried  by  others.  If  however, 
(as  I  am  certain  it  is  not  to  be  produced  this 
way,)  a  calx  of  tin  of  extraordinary  whitenefs 
be  wanted  for  painting,  on  a  white  glazed 
ground,  the  tin  fhould  be  calcined  by  means 
of  nitre  ;  for  which  directions  are  given  p.  283 
of  the  firft  volume  of  this  work  :  and  the  calx 
formed  by  that  operation,  if  rightly  managed, 
will  be  extremely  white,  and  fit  for  the 
purpofe. 

Preparation  of  a  yellow  glazing. 

cc  Take  of  tin  and  antimony  each  two  pounds , 
<c  of  lead  three  pounds  y  or,  according  to  fome, 
tC  equal  quantities  of  all  the  three  ingredients, 
<c  Calcine  all  of  them  :  and  put  them  at  lajl  in 
tc  fufwn>  that  they  may  be  vitrified.  This  glaz- 
cc  ing  will  run  very  foon-y  and  be  of  a  fine 
cc  yellow  colour." 

The  calcining  the  tin,  lead,  and  antimony 
together,  as  feems  here  direfted,  would  be  a 
very  tedious  operation.  The  calcined  tin,  as 
commonly  to  be  procured,  and  red  lead,  fhould 
therefore  be  ufed  ;  and  the  antimony  fhould 
be  calcined  alone.  But  it  is  not  to  be  under- 
ftood,  that  the  antimony  is  to  be  calcined  for 
this  purpofe  to  whitenefs,  or  the  flate  of  a 
perfedt  calx;  which  is  not  eafily  practicable 
without  nitre  ;  and,  if  effefted,  would  render 
the  antimony  incapable  of  producing  any  other 
colour  than  whitenefs.  The  operation  muft, 
therefore,  be  performed  with  a  flow  fire,  by 

roafling, 
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roafting,  as  it  were,  the  antimony,  till  it  lofe 
its  metallic  appearance  ;  and  become  a  green- 
ifh  powder;  as  is  pradtifed  in  the  making  the 
glafs  of  antimony. 

Another  preparation  of  a  yellow  glazing, 

<c  Take  five  parts  of  red  lead,  two  parts 
*c  of  powdered  brick,  one  part  of  f and,  one 
"  part  of  any  of  the  preceding  white  glaz- 
"  ings,  and  two  parts  of  antimony.  This 
(i  mixture  mufl  be  firjl  calcined  and  then 
"  fufed:   and  it  will  give  a  fine  yellow  glaz- 

Preparation  of  a  lemon- coloured  glazing, 

"  Take  of  red  lead  three  parts,  of  powdered 
"  bricks  that  are  very  red  three  parts  and  a 
<c  half,  and  of  antimony  one  part.  Calcine  the 
<c  mixture  day  and  night,  for  the  [pace  of  four 
"  days,  in  the  ajh-hole  of  a  glafs  houfe  furnace. 
u  Urge  it  at  lafi  to  fujion  ;  and  it  will  produce 
"  a  very  fine  lemon- coloured  glazing." 

Bat  it  is  proper  to  obferve,  that  the  fuccefs 
of  the  operation  depends  greatly  on  the  fine- 
nefs  of  the  colour  of  the  bricks  that  are  pow- 
dered. Thofe  which  are  of  a  fine  red,  and 
very  brittle,  are  the  ben: :  bat  fach  as  are 
grey  will  not  at  all  anfwer  the  end.  The 
fame  attention  mould  be  had  to  this  matter, 
wherever  bricks  are  ufed  in  thefe  kind  of 
preparations. 

Vol.  II.  C  c  Another 
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Another  preparation  of  a  yellow  glazing. 

tc  Take  /even  parts  of  the  mixture  of  the 
"  calxes  of  tin  and  lead  mentioned  before  in 
"  the  recipe  for  preparing  the  majlicot  for  a 
"  white  glazing.  Add  one  part  of  antimony  : 
11  and  fufe  them  together." 

Another  preparation  of  a  yellow  glazing. 

<6  Take  four  parts  of  white  glafs,  one  part 
u  of  antimony,  three  parts  of  red  lead,  and  one 
0  part  of  iron  fcales.    Fufe  the  mixture" 

Another  preparation  of  a  yellow  glazing. 

"  Take  fixteen  parts  of  flints,  one  part  of 
<c  fillnZs  °f  *rony  and  twenty -four  parts  of  li- 
"  t barge.    Fufe  the  mixture." 

Preparation  of  a  light  yellow  glazing. 

<  c  Take  of  red  lead  four  parts,  of  antimony 
u  three  parts,  of  the  mixture  of  the  calxes  of 
"  lead  and  tin  before-mentioned,  in  the  prepa- 
€c  ration  of  the  majlicot  for  a  white  glazing, 
"  eight  parts,  and  of  glafs  three  parts" 

When  the  red  lead  and  calx  of  tin  are  ufed, 
inftead  of  the  mixture  of  them  calcined  toge- 
ther, as  was  before  advifed,  the  proportion  of 
the  ingredients  will  be,  of  red  lead  ten  parts, 
of  antimony  and  glafs  each  three  parts,  and  of 
calcined  tin  two  parts. 

Preparation 
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Preparation  of  a  gold-coloured  yellow  glazing. 

"  'Take  of  red  lead  three  parts,  of  antimony 
cc  two  parts,  and  of  faffron  of  Mars  one  part,  - 
u  Fufe  the  mixture ;  and,  having  powdered  the 
<c  mafs,  melt  it  again:  and  repeat  this  opera- 
"  tion  to  the  fourth  time;  and  a  fine  gold~co- 
"  loured  yellow  will  be  produced." 

Any  preparation  of  calcined  iron  may  be 
ufed  in  the  place  of  the  faffron  of  Mars ;  and 
the  repeated  fufions  and  levigations  feem  not 
neceffary. 

Another  preparation  of  a  gold-coloured  yellow 
glazing. 

"  Take  of  red  lead^  and  antimony \  each  one 
"  ounce  1  and  of  fcales  of  iron  half  an  ounce. 
cf  Fufe  the  compofition  four  or  five  times." 

Another  preparation  of  gold-coloured  yellow. 

cc  Take  eight  parts  of  red  lead,  fix  parts  of 
"  flint  s>  one  part  of  yellow  oker,  one  part  of 
"  antimony ,  and  one  part  of  white  glafs.  Cal- 
"  cine  and  fufe  them  together,  and  they  will 
<c  form  a  fine  gold-coloured  yellow'' 


C  c  2  Another 
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Another  preparation  of  gold- coloured  yelow. 

u  Take  of  red  lead,  and  of  white  flinty  each 
"  twelve  parts,  of  filings  of  iron  one  part.  Fuji 
"  them  twice." 

This  glazing  will  be  tranfparent ;  though 
Kunckel  has  omitted  to  intimate  it.  Care  muft 
therefore  be  taken  what  ground  it  be  laid  up- 
on, or  it  will  not  anfwer  the  end  of  a  yellow, 
but  combine  with  that  of  the  ground.  And, 
indeed,  the  body  of  colour  is  too  weak  to 
produce  any  other  than  a  faint  yellowifh  caft, 
even  on  a  pure  white  ground. 

Preparation  of  a  green  glazing  to  be  laid  on  a 
white  ground. 

<c  Take  of  calcined  copper  one  party  and 
£t  two  parts  of  any  of  the  preceding  yellow 
u  glazings.  Fife  them  twice.  But  when  the 
"  compojition  is  ujed,  it  mujl  ?iot  be  laid  on  too 
<c  thick ;  for  that  would  render  the  colour  too 
"  deep." 

Another  preparation  of  a  fine  green  glazing. 

"  Take  of  the  Bohemian  granate  one  part, 
c<  of  filings  of  copper  one  part,  of  red  lead  one 
"  part,  and  of  Venetian  glajs  one  part.  Fufe 
<c  the  whole  5  and  it  will  afford  a  very  fine 

"  green. 
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cc  green.  But  the  mixture  may  be  ufed  without 
"  being  previoufly  melted." 

Another  preparation  of  a  green  glazing. 

"  Take  two  parts  of  red  lead,  two  parts  of 
*•  Venetian  glafs,  one  part  of  filings  of  copper. 
"  Fufe  the  mixture    and  it  will  be  fit  for 
«  ufer 

Another  preparation  of  a  fine  green  glazing. 

<c  Take  of  white  glafs  one  part,  of  red  lead, 
<c  and  filings  of  copper •,  each  one  part.  Fufe 
<c  the  mixture ;  and  afterwards  powder  the 
<c  mafs.  Take  of  this  powder  two  parts,  and 
cC  of  Bohemian  granate  one  part,  and  they  will 
"  produce  a  very  fine  green." 

Another  preparation  of  a  fine  green  glazing. 

<c  Take  of  any  of  the  yellow  glazings  al- 
"  ready  given ;  and  add  to  it  an  equal  quan- 
<c  tity  of  any  of  the  blue  glazings  given  below. 
<c  Mix  them  thoroughly  well  together,  by  grind- 
"  ing  and  they  will  produce  a  green  that  will 
<c  be  bright  and  good,  in  proportion  to  the  yellow 
"  and  blue  ufed  for  its  compofition" 

This  is  the  readied  way  of  forming  greens 
for  every  purpofe :  as  by  the  choice  of  the 
kind  of  yellow  and  blue,  and  the  variation  of 
the  proportion  of  one  to  the  other,  all  fhades 

C  c  3  and 
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and  teints  of  green  may  be  with  certainty 
produced. 

Preparation  of  a  fine  blue  glazing. 

44  Take  one  pound  of  red  lead,  two  pounds  of 
44  powdered  flints,  two  pounds  of  common  fait, 
44  one  pound  of  tartar  calcined  till  it  be  almoji 
44  white,  half  a  pound  of  white  g la fs  or  Venetian 
<c  gtyfs>  and  half  a  pound  of  zaffer.  Fufe  the 
M  whole  mixture ;  and  quench  the  melted  mafs 
44  in  water.  Then  melt,  and  quench  the  mat- 
44  ter  over  again,  and  repeat  Jeveral  times  the 
44  fame  operation.  The  fame  proceeding  mujl 
44  be  adhered  to  in  all  the  compofitions,  where 
44  the  tartar  enters,  otherwife  they  would  be  too 
44  much  charged  with  fait,  and  the  colour  prove 
4<  not  fine.  It  is  proper ,  moreover,  to  calcine 
44  the  mixture  gently,  day  and  night,  for  forty- 
44  eight  hours,  in  a  glafs-houfe  furnace'1 

Another  preparation  of  a  blue  glazing. 

44  Take  one  pound  of  tartar,  a  quarter  of  a 
44  pound  of  red  lead,  half  an  ounce  of  zaffer \ 
4<  and  a  quarter  of  a  pound  of  powdered  fimts. 
44  Fufe  the  whole,  and  proceed  in  the  manner 

taught  in  the  preceding  recipe." 

Another  preparation  of  a  blue  glazing. 

44  Take  two  pounds  of  lead  and  tin.  Calcine 
4<  themi  and  add  five  pounds  of  common  fait, 

"five 
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€t  five  pounds  of  powdered  flints,  and  of  zaffer, 
<c  tartar,  and  Venetian  glafs,  each  one  pound. 
<c  Proceed  as  was  before  dire  died  with  regard 
<c  to  the  calcination  :  and  afterwards  fufe  the 
**  mixture" 

The  red  lead  and  calcined  tin  may  be  ufed 
as  well  as  in  the  former  inftances,  where  they 
are  directed  to  be  purpofely  calcined. 

Another  preparation  of  blue  glazing. 

"  Take  of  tartar  one  part,  of  common  fait 
<c  two  parts,  of  flints  one  part,  and  of  red  lead, 
u  and  zaffer,  each  one  part.  Let  the  treatment 
"  be  the  fame  as  with  the  preceding." 

Preparation  of  another  blue  glazing. 

€€  Take  of  red  lead  one  part,  of  fand  three 
cc  parts,  and  of  zaffer,  or,  in  default  of  it,  blue 
c<  enamel,  one  part" 

Kunckel  has  diredted  the  fubftitution  of  the 
blue  enamel  here,  for  the  zaffer ;  as  if  the  ef- 
fect would  be  the  fame :  which  is  an  egre- 
gious error.  For  the  proportion  of  zaffer  is 
fufficient,  or  indeed  even  too  great,  to  make 
the  deepeft  blue  that  can  be  produced : 
whereas  the  fame  quantity  of  the  blue  ena- 
mel, fo  treated,  can  only  afford  a  blue  glazing 
fix  times  lighter  than  its  own  colour. 


C  c  4  Another 
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Another  preparation  of  a  blue  glazing. 

1 f  Take  one  part  of  red  lead,  three  parts  of 
"  find,  one  part  of  zaflfer,  or,  in  its  flead,  blue 
Cc  enamel" 

Befides  the  errors  mentioned  in  the  obfer- 
vations  on  the  preceding  recipe,  this  contains 
another,  which  regards  the  proportion  of 
fand  to  the  red  lead.  For  the  quantity  of  the 
red  lead  is  not  a  fufficient  flux  for  half  the 
quantity  of  fand  :  and  unlefs  fome  proportion 
of  falts  be  added,  the  fand  mould  never  be 
ufed  in  a  greater  proportion  than  an  equal 
weight,  in  thefe  compofitions. 

Another  preparation  of  a  blue  glazing. 

"  Take  two  pounds  of  red  lead,  and  of  flints  y 
c<  and  zaffer,  each  a  quarter  of  a  found.  Grind 
"  the  ingredients,  and  fufe  them  in  the  common 
"  manner y 

Another  preparation  of  a  blue  glazing. 

cc  Take  four  pounds  of  red  lead,  two  pounds 
"  of  flints,  and  one  pound  of  zaffer.  Calcine, 
€C  and  fufe,  this  cowpofltion." 

Another  preparation  of  a  blue  glazing. 

cc  Take  four  ounces  of  red  lead,  three  ounces 
"  of  powdered  flints^  one  ounce  of  zajfer,  half 

«  an 
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ce  an  ounce  of  tartar \  and  one  ounce  of  white 
"  S^afSt  Fufe  the  mixture  ;  and  proceed  as  with 
"  the  others'" 

Preparation  of  a  violet  blue  glazing. 

u  Take  twelve  parts  of  tartar ,  and  an  equal 
"  quantity  of  flints  and  zaffer.  Proceed  as 
"  with  the  above." 

There  is  undoubtedly  fome  error  In  this, 
fince  no  vitrification  can  be  produced  by  fuch 
a  compofition  in  thefe  proportions. 

Another  preparation  of  a  violet  blue  glazing.' 

ct  Take  four  ounces  of  tartar,  two  ounces  of 
"  red  lead,  five  ounces  of  powdered  flints,  and 
c<  half  a  dram  of  magnefla.    Proceed  as  with 
"  the  above!' 

Preparation  of  a  fine  red  glazing. 

"  Take  three  pounds  of  antimony,  three  pounds 
<c  of  red  lead,  a?td  one  pound  of  rufl  of  iron. 
"  Grind  the  whole  as  fine  as  poflible,  and  then 
"  paint  with  it." 

Another  fimilar  preparation  of  a  red  glazing. 

cc  Take  two  pounds  of  antimony,  three  pounds 
ig  o  f  red  lead,  and  one  pound  of  calcined  jaffron 
"  of  Mars.    Proceed  as  with  the  above'' 

Another 
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'Another  preparation  of  a  red  glazing,  yet  finer. 

<c  Take  pieces  of  white  glafs,  and  reduce  them 
M  to  an  impalpable  powder.  Take  afterwards 
c<  vitriol  calcined  to  rednefs,  or,  rather  the  caput 
€<  mortuum  which  is  left  after  the  diftillation 
"  of  the  oil  of  vitriol.  Edulcorate  the  calcined 
u  vitriol,  or  caput  mortuum,  by  wafiing  with 
€i  water,  to  free  it  from  the  jalts  :  and  then 
<c  mix  as  much  of  this  calcined  vitriol  as  there 
<c  may  be  occafion  for  with  the  powdered  glafs. 
u  By  this  means  a  very  fine  red  will  be  obtained, 
u  that  may  be  ujed  for  painting  :  ajter  which 
"  the  work  mufi  be  burnt." 

The  fcarlct  oker,  which  is  the  fame  thing 
with  what  Kunckel  here  intends  by  the  cal- 
cined vitriol,  is  the  beft  of  the  kind  that  can 
be  ufed  for  this  purpofe :  and  the  manner  of 
preparing  it,  in  the  mod  cheap  and  eafy  man- 
ner, is  taught  in  the  firft  volume  of  this  work, 
page  51.  But,  after  all,  this  colour  will  be 
only  a  foul  orange  red  ;  fuch  as  is  commonly 
found  in  the  old  China  ware. 

Preparation  of  brown  purple  glazing. 

il  Take  fifteen  parts  of  red  lead,  eighteen 
"  parts  of  powdered  flints,  one  part  of  mag- 
u  nefia,  and  fifteen  parts  of  white  glafs.  Grind 
€t  the  mixture  thoroughly  welU  and  then  fufe 

<e  itr 


Pre- 


AND  COLOURED  GLAZINGS,  &C.  395 

Preparation  of  a  brown  glazing. 

<c  lake  of  red  lead,  and  flints,  each  fourteen 
parts,  and  of  magnefia  two  parts  j  and  fufe 
"  themr 

Another  preparation  of  a  brown  glazing. 

u  Take  of  red  lead  twelve  parts,  and  of 
€t  magnefia  one  part.  Fufe  them  ;  and  they  will 
"  produce  a  glazing  very  foft  or  eafy  to  be 
"  meltedr 

Preparation  of  a  brown  glazing  to  be  laid  on  a 
white  ground. 

<c  Take  of  magnefa  two  parts,  and  of  red 
€<  lead3  and  white  glafs,  each  one  part.  Fufe  the 
cC  compofition  twice." 

Preparation  of  an  iron-coloured  glazing. 

"  Take  fifteen  parts  of  red  lead,  fourteen 
"  parts  of  /and  or  flints,  and  jive  parts  of  cal- 
<c  cined  copper.  Calcine,  and  fufe  the  mix- 
u  ture." 

The  copper  mufl  be  only  calcined  to  red- 
nefs,  and  the  fufion  mufl  be  very  fhortly  con- 
tinued ;  otherwife  a  green,  and  not  iron,  colour 
will  be  produced.  Indeed  I  believe  it  is 
highly  difficult  to  procure  fuch  a  coloured 
glazing  by  this  means. 

Another 
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Another  preparation  'of  a  glazing  like  the  pre- 
ceding. 

cc  Take  twelve  parts  of  red  lead,  feven  parts 
<c  °f  flinty  fevm  Parts  of  calcined  copper. 
<c  Proceed  as  with  the  lafl." 

Preparation  of  a  black  glazing. 

"  Take  eight  parts  of  red  lead,  three  parts 
%  of  iron  filings,  three  parts  of  calcined  cop- 
<c  per,  and  two  parts  of  zaffer.  This  mix- 
"  ture,  when  it  is  fufed,  will  produce  a 
<c  brown  black.  But  if  it  be  defired  to  be  of  a 
"  truer  black  colour,  the  proportion  of  zaffer 
<c  mull  be  incrcafcd." 


PART 


PART  VI. 

The  method  of  preparing  and  mould- 
ing papier  mache,  and  whole  pa- 
per, for  the  forming  boxes,  frames, 
feftoons,  &c;  with  the  manner  of 
making  the  light  Japan  ware. 


CHAR  I. 

Of  the  preparing  and  moulding  the 
papier  mache. 

TH  E  papier  mache  is  paper  reduced  to 
the  confidence  of  a  palp  by  boiling  and 
beating,  till  it  be  of  fuch  confidence, 
that  being  caft  in  a  moid:  ftate  in  proper  moulds, 
it  will  receive  the  form  or  impreffion  of  the  fi- 
gure of  the  mould  :  and  being  previoufly  com- 
mix t  with  fome  gummous,  or  other  adhefive 
body,  will  acquire  a  confiderable  tenacity  and 
hardnefs,  fo  as  to  retain  the  figure,  and  anfwer 
the  end  of  wood  turned,  or  carved,  or  plafter 
caft  into  the  fame  form. 

The  paper  ufed  for  making  the  papier  ma- 
che may  be  of  any  kind,  according  to  the 
nicety  required  in  the  work,  to  which  it  is  ap- 
3  plied. 
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plied.  For  very  coarfe  purpofes,  brown  may 
be  employed  :  and  for  the  moft  nice,  writing 
paper  is  beft  :  and  it  is  not  very  material,  whe- 
ther the  paper  be  clean  or  foul,  or  whether  it  be 
written  or  printed  upon,  or  blank:  except  where 
it  might  be  intended  to  be  only  moulded,  and 
not  coloured,  or  varnifhed  afterwards  \  which 
is  feldom  the  cafe. 

The  gum  or  adhefive  body  ufed  for  giving 
the  due  texture  to  the  papier  mache  may  be 
gum  Arabic,  glue,  or  ifinglafs :  but  for  com- 
mon purpofes,  gum  Arabic,  or  glue,  are  ufed, 
ifinglafs  being  too  dear,  and  indeed  gum  Ara- 
bic has  an  advantage  over  either  of  the  other, 
of  not  fhrinking  near  fo  much  in  drying. 

The  preparation  of  the  papier  mache  may 
be  as  follows.  "  Take  any  quantity  of  paper ; 
"  and  boil  it  in  water,  ftirring  it  about  with 
<c  a  wooden  fpatula,  till  it  become  of  a  party 
<c  fubftance ;  and  appear  to  have  loft  its  cohe- 
"  fion.  Pour  off  then  the  water  from  it ;  and 
<c  beat  it  in  a  mortar,  or  fuch  kind  of  machine 
cc  as  will  have  the  fame  effedt,  till  it  be  a  per- 
"  fe&ly  foft  and  yielding  pulp.  Prepare,  in  the 
ct  mean  time,  a  ftrong  gum  water,  by  diffolv- 
u  ing  gum  Arabic  in  water:  and  having  preffed 
"  the  greateft  part  of  the  water  out  of  the 
u  pulp,  add  the  gum  water  to  it  in  fuch  pro- 
<c  portion,  that  they  may  produce  together 
<c  the  confiftence  of  a  thick  fluid.  Put  them 
"  then  into  a  proper  veffel;  and  boil  them 
"  flowly,  till  they  form  a  pafte  of  the  right 
"  confiftence  for  catting,"  The  papier  raa- 
i  che 
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che  will  then  be  ready  prepared  for  working 
with  the  proper  moulds :  but  the  ftiffnefs  of 
the  pafte  may  be  varied  with  advantage,  ac- 
cording to  the  nature  of  the  work.  That  in- 
tended for  pieces  where  the  figure  is  Ample, 
and  has  no  fharp  or  emboffed  work,  requiring 
to  be  ftifferj  while  the  emboffed  work,  or 
other  fuch  as  has  relieved  parts,  fhould  be  thin- 
ner. The  ufing  glue  or  fize,  inftead  of  gum 
Arabic,  makes  a  faving ;  and  will  anfwer  ex- 
tremely well  in  the  cafe  of  boxes,  or  any  other 
pieces  of  a  fimple  or  flat  form ;  becaufe  the 
fhrinking  may  be  allowed  for  in  the  figure  of 
the  moulds :  but  for  emboffed  work,  or  defigns 
where  feveral  parts  muft  be  joined  together, 
the  ufe  of  gum  Arabic  will  be  found  more 
expedient  5  as  the  relative  proportions  will  be 
much  better  preferved. 

<  The  moulds  in  which  the  papier  mache  is 
can:  may  be  either  of  pi  after  of  Paris,  or  wood. 
For  emboffed  work,  or  defigns  of  a  more  com- 
plex kind,  plafter  is  preferable:  but  for  boxes, 
cups,  or  Ampler  forms,  the  moulds  may  be 
beft  of  wood.  As  fuch  will  laft  for  a  long 
time,  and  not  require  renewing  fo  often,  from 
the  unavoidable  wear,  or  the  injury  of  a  flight 
accidental  violence,  as  thofe  made  of  plafter. 
But  in  the  choice  of  moulds,  and  fubjedts  to 
which  they  are  applied,  regard  fhould  be  had 
to  the  figure,  with  refpe<5l  to  its  roundefs,  or 
proje&ing  parts:  for,  emboffed  work  or  frames 
of  any  kind,  where  there  are  a  variety  of  an- 
gles on  one  fide,  and  a  flat  plainnefs  on  the 

other, 
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other,  are  moft  expediently  managed  in  plafter : 
and  where  there  are  nice  joints,  as  in  the  cafe 
of  boxes,  or  where  the  figure  mud  be  preferved 
on  both  fides,  wood  is  much  more  proper. 
The  plafter  moulds  for  carting  the  papier  mache 
muft  be  made  in  the  fame  manner,  as  thofe 
for  carting  in  plafter ;  for  which  ample  direc- 
tions are  given  in  the  firft  volume  of  this  work, 
p.  404,  and  the  following :  and  the  manner 
of  cafting,  likewife,  may  be  the  fame  as  is 
pra&ifed  for  the  platter;  which  is  alfo  ex- 
plained there,  p.  406.  But  it  is  peculiarly 
neceflary,  in  cafting  the  papier  mache,  togreafe 
the  moulds  extremely  well :  otherwife  there 
will  be  a  cohefion  betwixt  the  matter  cart  and 
the  moulds,  that  will  be  deftructive  to  both. 
Where  any  fubjecl:  cart  is  of  considerable  ex- 
tension, and  one  fide  of  it  a  blank  reverfe,  as 
in  the  cafe  of  bafs-reliefs,  and  other  ornaments 
of  that  nature,  it  is  uluai  to  lay  flips  of  whole 
ftrong  paper  over  the  papier  mache:  fuch  paper 
being  firft  well  moiftened  with  gum  water, 
or  ftrong  fize,  which  is  rather  better  in  thh 
cafe.  This  not  only  makes  a  laving,  but  is 
really  an  advantage  to  the  work,  as  it  adds 
greatly  to  the  ftrength  and  tenacity;  and  more 
efpecialiy  preferves  it,  during  the  time  of  its 
drying,  from  the  injuries  of  a  ilighter  violence. 
To  anfwer  this  end  more  effectually,  the  paper 
itfelf  applied  to  this  purpofe  fhould,  however, 
be  very  ftrong ;  and,  where  the  nature  of  the 
fubject  admits  of  it,  laid  on  feveral  times 
doubled. 

The 
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The  wooden  moulds,  which  are  the  moft 
proper  fort  for  forming  boxes,  cups,  or  fiat 
pieces  of  any  kind,  where  there  is  no  ern boiled 
work,  muft  be  made  in  two  parts:  or,  more 
explicitly,  there  muft  be  a  convex  part  and  a 
concave  part  ;  betwixt  which  a  fpace  muft  be 
allowed  for  the  figure  of  the  fubjecl,  that  is  to 
be  caft.    Thefe  may  be  beft  made  of  box,  or 
other  hard  wood  turned  into  the  proper  figure  i 
and  it  is  expedient  to  have  two  or  three  fmall 
perforations,  or  holes,  through  the  fubfcance 
of  the  wood  of  the  concave  part  near  the 
middle,  to  let  out  the  fluid  when  the  papier 
mache  is  comprerTed  to  give  it  the  due  form. 
The  hollow  betwixt  the  convex,  and  concave 
parts  of  the  mould,  may  be  about  a  feventh 
or  eighth  part  of  an  inch  thick,  in  the  cafe 
of  fnuff  or  dreffing  boxes,  or  other  pieces  of 
the  like  magnitude :  but  it  may  be  enlarged, 
when  bigger  fubjeds  come  in  queftion.  The 
moulds  when  nVft  ufed  mould  be  well  greafed ; 
and  placed  before  a  fire;  that  they  may  imbibe 
as  much  as  poflible  of  the  greafe:  which  will 
render  the  oiling  them  afterwards,  each  time 
they  are  employed,  more  effectual. 

When  the  moulds  are  prepared,  the  furface 
of  the  concave  or  hollow  part  muft  be  fpread 
over  with  the  pafte,  as  evenly  as  poflible;  and 
as  nearly  as  can  be  judged,  of  the  thicknefs  of 
the  hollow  betwixt  the  two  parts;  and  then 
the  cover  or  folid  part  of  the  mould  muft  be 
put  over  the  pafte;  and  comprerTed  till  it  be  in 
its  proper  place.    The  caft  being  thus  made, 
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it  muft  be  fuffered  to  remain  in  the  mould, 
till  it  gain  a  fufficient  ftrength  and  tenacity  of 
parts,  by  drying,  to  be  able  to  maintain  its 
form  when  taken  out:  and  then,  being  freed 
from  both  parts  of  the  mould,  it  muft  be  dried  -y 
and  afterwards  varnifhed  or  painted,  according 
to  the  purpofe  for  which  it  is  defigned. 


CHAR  II. 

Of  the  manner  of  moulding,  &c.  the 
whole  paper  for  the  forming  fnuff- 
boxes,  cups,  &c. 

TH  E  manner  of  moulding  the  whole 
paper,  is  much  the  fame  as  that  of  the 
papier  mache :  but  it  can  be  only  applied  ad- 
vantageoufly  to  the  forming  a  piece,  where  the 
furface  is  flat;  and  without  emboffed  or  raifed 
work,  and  therefore  moulds  of  wood  are  pro- 
per. The  paper  employed  for  this  purpofe 
fhould  be  the  ftrongeft  brown  kind :  the  tex- 
ture ihould  be  equal ;  and,  if  any  lumps  or 
grolfer,  inequalities  are  found,  they  (hould  be 
taken  off  the  paper.  Being  cut  into  pieces  of 
fuch  a  figure  and  fize,  as  may  beft  fuit  the 
form  of  the  mould,  it  fhould  be  then  moiftened 
with  gum  water,  till  it  be  pliable  and  foft; 
but  not  fo  foaked  or  macerated,  as  to  render  it 
too  weak  and  tender;  to  bear  adapting  to  the 

form 
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form  of  the  mould.  The  flips  or  pieces 
fhould  be  then  laid  on  the  convex  or  folid 
part  of  the  mould,  which  fhould  be  firfl 
well  oiled.  Each  fhould  then  be  brufhed 
over  after  it  is  laid  on  with  a  pafte  of  a  thin 
confidence,  made  by  boiling  flower  and  water 
for  a  long  time,  and  adding  afterwards  about 
two  ounces  of  common  fize  to  a  pound  of 
the  pafte.  Other  flips  muft  be  afterwards  laid 
on  the  firft  in  the  fame  manner,  for  three 
or  four  layers,  according  to  the  thicknefs  and 
ftrength  required  in  the  work.  When  there 
is  a  due  thicknefs  of  the  flips  laid  on,  the 
hollow  mould  fhould  be  put  over  them  ->  and 
preffed  down  to  its  proper  place ;  and  there 
continued  for  fome  time.  After  which  it  may 
be  taken  off :  but  the  paper  muft  not  be  fepa- 
rated  from  the  convex  or  folid  mould,  till  it 
have  a  fufKcient  hardnefs  to  fupport  itfelf  in 
the  form  given  to  it  by  the  mould.  Snuff- 
boxes, and  fuch  other  pieces  as  have  lids,  or 
are  to  be  made  in  two  pares  with  joints,  muft 
have  feparate  moulds  for  the  two  parts,  in  the 
manner  above  directed  for  the  papier  mache. 
But  cups,  faucers,  or  other  fuch  pieces,  may 
be  formed  on  folid  or  convex  moulds  only ; 
the  exterior  furface  being  rendered  even  and 
fmooth  by  dreffing  it  with  an  ivory  knife,  or 
other  inftrument  of  the  like  kind :  and  a  China 
or  other  cup  already  formed  may,  on  occafion, 
ferve  for  the  mould. 

The  boxes,  cups,  &c.  formed  of  whole 
paper,  in  this  manner,  ought  always  to  be  af- 
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terwards  coated  with  a  good  varnifh,  if  they 
be  intended  either  to  bear  any  wear,  or  to  con- 
tain any  fluid :  but,  if  they  be  intended  only 
for  the  ornaments  of  chimney-pieces,  or  other 
fuch  purpofes,  they  may  be  painted  with  fat 
oil,  tempered  with  oil  of  turpentine ;  and  mixed 
with  any  pigment  of  the  colour  that  is  defired 
to  be  given  them. 


CHAP.  III. 

Of  the  manner  of  preparing  the  mat- 
ter, and  moulding  the  light  Japan 
ware. 

cc  rnr^AK  E  faw-duftof  fir-wood,  and  fift 
"  8  off,  by  the  ufe  of  two  fieves  of  differ- 
ic  ent  finenefs,  all  the  moft  grofs  part  and  the 
"  fmalleft.  Melt  then  equal  parts  of  refin 
<c  and  turpentine,  with  a  half  part  of  bees- 
c<  wax ;  and  put  into  the  melted  mixture,  as 
"  much  of  the  faw-duft,  as  can  be  added 
"  without  rendering  the  mafs  of  a  thicker  con- 
"  fiftence  than  can  bear  to  be  poured.  Stir 
<{  the  faw-duft  and  melted  matter  together, 
"  till  they  be  thoroughly  well  mixt;  and  then 
tc  caft  them  after  in  proper  moulds.  If  it  be 
cc  defired  to  render  the  matter  harder,  a  little 
cc  fhell-lac  or  gum  farcocol  may  be  added  in 
'c  powder  to  the  mixture:  but  this  mould  not 
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cc  be  done  before  the  faw-duft  be  well  united 
<c  with  the  other  ingredients  5  and  the  matter 
<c  mould  be  kept  no  longer  on  the  fire  after- 
cc  wards,  than  may  be  neceffary  for  melting 
"  and  mixing  the  fhell-lac  or  gum  farcocol 
<c  with  the  reft.  The  whole  of  this  mixture 
cc  fhould  be  ufed  at  one  time ;  for  it  cannot 
cc  be  brought  to  a  proper  ftate  for  cafting,  by 
<€  being  re-heated,  without  damaging  it  by 
<c  burning." 

The  cups,  boxes,  or  other  veffels  formed  of 
this  matter,  ought  to  be  caft  in  double  moulds, 
like  the  papier  mache ;  which  may  be  made 
of  wood  turned,  or  of  lead,  pewter,  or  other 
metals :  but  care  mould  be  always  taken  to 
greafe  the  moulds  very  carefully  -}  or,  other- 
wife,  this  matter,  being  very  adherive,  will  glue 
the  parts  together,  fo  that  they  cannot  be  fe- 
paiated  without  difficulty.  The  cups  formed 
of  this  matter  may  be  made  thin,  as  it  is  very 
tenacious :  and  they  will  be  extremely  light. 

This  composition  is  not  fuperior  to  the  papier 
mache,  or  the  whole  paper,  for  making  fnufK- 
boxes,  or  other  fuch  pieces  as  are  not  to  contain 
fluids :  but  for  cups,  faucers,  and  fuch  veffels 
as  are  required  to  bear  moifture,  it  is  far  pre- 
ferable :  and,  when  varnifhed  in  a  proper 
manner,  is  more  elegant  than  China,  with  the 
advantage  from  its  lightnefs,  of  not  heating 
fo  as  to  burn  the  lips,  as  veffels  of  heavier 
matter  are  fubjeft  to  do. 
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CHAP.  IV. 

Of  the  painting,  gilding,  and  varnifli- 
ing  the  fnuff-boxes,  cups,  &c. 
formed  ^  :ier  mache,  the 

whole  paper,  or  iaw-duft. 

'"TP1  H  E  manner  of  painting  the  fnuff- 

boxe?,  or  ether  fuch  pieces,  formed 
of  the  papier  mache,  the  whole  paper,  or  faw- 
duft,  may  be  the  fame  as  in  other  japanned 
work:  for  which  directions  are  given  in  the 
firft  volume  of  this  work.    But  where  it  is 
defirec,  that  they  (hould  bear  much  rubbing 
and  wear,  the  ufe  of  the  fliell-lac  varnifli,  as 
a  vehicle  for  the  colours,  managed  according 
to  the  method  defcribed  in  the  firft  volume  of 
this  work,  is  much  the  moft  effectual.  The 
painting  in  oil,  or  in  the  varnifli  compounded 
of  oil  and  the  fandarac  or  maftic,  according 
to  the  directions  in  the  firft  volume  of  this 
work,  p.  230,  is,  however,  more  eafy  and  ex- 
peditious, where  the  durablenefs  of  the  work 
is  not  of  great  moment:  but  the  colours  (hould 
in  that  cafe  be  tempered  thin,  that  they  may 
be  laid  on  fo,  as  not  to  raife  any  inequality  in 
the  furface,  to  prevent  the  varnifli  laid  over 
them  from  taking  a  proper  polifli. 

In  the  French  manner  of  japanning  the 
papier  mache,  the  old  method  is  perfued,  of 

laying 
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laying  a  ground  under  the  colours  *and  varnifh 
of  whiting  and  fize :  but  in  the  Birmingham 
manufacture  of  the  fame  articles,  this  is  omit- 
edj  and  very  advantageoufly  with  refpecl  to 
the  durablenefs  of  the  pieces.  For  the  coats 
of  colour  and  varnifh  are  apt  to  crack  with  any 
violence,  on  account  of  their  not  having  a 
firm  and  tenacious  fubftance  under  them  5  and 
this  occafions  their  peeling,  and  fuffering  large 
flakes  to  feparate  from  the  ground,  when  the 
leaft  impreffion  or  crack  has  been  made  on 
their  edges,  or  any  other  part.  The  different 
treatment  of  japanned  work  under  either  of 
thefe  methods,  with  a  more  particular  account 
of  their  nature,  and  the  reafbn  why  the  En- 
glish and  French  manufactures  differ  in  this 
particular,  are  fo  explicitly  touched  upon  in 
p.  481  of  the  firft  volume  of  this  work,  that 
it  is  needlefs  to  enlarge  further  on  them  here. 

The  varnifh  employed  for  the  pieces  formed 
of  papier  mache,  whole  paper,  or  faw-duft, 
may  be  likewife  the  fame,  as  in  any  other  kind 
of  japanned  work :  for  which  directions  will 
be  found,  p.  494.  of  the  firft  volume  of  this 
work.  The  moft  durable  is  the  feed-lac  var- 
nifh ;  which  may  be  either  that  made  of  the 
pickt  grains,  for  which  the  recipe  is  given, 
p.  4-87  of  the  firft  volume  of  this  work,  the 
common  kind,  as  in  p.  497  ;  or  the  cheaper 
fort,  as  in  p.  487;  according  to  the  occafion. 
But  for  the  pieces  that  are  not  fubjecT:  to  much 
rubbing  or  violence,  the  Florentine  varnifh, 
given  in  this  volume,  p.  91,  may  be  employed, 
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as  it  is  both  cheaper,  and  faves  the  labour  of 
polifhing. 

The  gilding  may  be  alfo  performed  by  the 
fame  means,  as  are  ufed  for  other  Japan  work ; 
which,  are  taught  in  the  firft  volume  of  this 
work,  p.  501:  but  where  the  whole  is  gilt 
for  a  ground  to  the  painting,  the  gold  fize 
mould  be  diluted  copioufly  with  oil  of  turpen- 
tine; and  laid  on  as  thin  as  poffible. 

When  the  painting,  varnifhing,  gilding,  &c. 
is  performed,  it  is  proper  in  all  cafes,  where 
great  firmnefs  and  hardnefs  of  the  varniih  is 
required,  to  bake  the  pieces  in  a  proper  ftove 
beginning  with  a  gentle  heat,  and  increafing 
the  degree  to  the  greated  that  can  be  given 
without  changing  the  colour  of  the  varnifh, 
or  the  painting,  by  burning  them.  But  this 
is  more  particularly  requifite  in  the  cafe  of  cups 
and  faucers  made  of  the  whole  paper,  or  faw- 
duft;  which  are  to  bear  hot  water.  For  there 
baking  them  a  confiderable  time,  in  a  ftrong 
heat,  renders  the  varnifh  proof  againft  any 
injury  that  could  be  done  to  it,  even  by  boil- 
ing water. 

The  true  Japan  black  laquer  (which  is  now 
frequently  brought  from  China)  has  been 
fome times  ufed  for  the  varnifhing  fnuff- boxes, 
cups,  and  all  fuch  pieces  made  of  the  paper 
or  faw-duit.  But  this  laquer,  being  the  con- 
creted juice  of  the  toxicodendron  tree,  its 
poifonous  qualities  are  almoft  conftantly  fatal 
to  thofe  who  work  with  it  for  any  length  of 
lime;  and  fometimes  even  on  very  flight  inter- 
meddling 
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meddling  with  it.  Such  a  momentous  incon- 
venience, together  with  the  tedioufnefs  of  dif- 
paiching  the  work,  on  account  of  its  great 
tardinefs  in  drying,  being  extremely  good  rea- 
ibns  againft  its  uie5  it  is  much  more  advife- 
able  to  employ  the  common  kinds  of  varnifh, 
which,  when  managed  judicioufly,  may  be 
rendered  nearly  both  as  beautiful  and  durable, 
without  either  the  danger  or  the  difficulty  at- 
tending the  other. 

When  the  true  Japan  varm/h  is,  however, 
ufed,  ail  heat  muft  be  avoided.  For,  contrary 
to  the  nature  of  raoft  other  lubftances  of  the 
fame  kind,  this  dries  beft  when  moft  expofed 
to  moifturej  and  can,  indeed,  only  be  brought 
to  a  proper  ftate  of  hardnefs,  by  keeping  it  in 
fome  place,  which  is  either  naturally  damp 
or  made  fo  artificially. 
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CONTAINING 

Several  fupplemental  articles,  belong- 
ing in  fome  manner  to  heads  before 
treated  of,  either  in  the  firft  or  fe- 
cond  volumes. 
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Of  the  method  of  preparing  and  co- 
louring marbled  paper. 

THERE  are  feveral  kinds  of  marbled 
paper  ;  but  the  principal  difference  of 
them  lies,  in  the  forms  in  which  the 
colours  are  laid  on  the  ground:  fome  being 
difpofed  in  whirles  or  circumvolutions ;  fome 
in  waving  jagged  lengths ;  and  others  only  in 
fpots  of  aroundifh  or  oval  figure.  The  general 
manner  of  managing  each  kind  is,  neverthelefs, 
the  fame :  being  the  dipping  the  paper  in  a  fo- 
lution  of  gum  tragacanth  (or,  as  it  is  commonly 
called,  gum  dragon) ;  over  which  the  colours, 
previoufly  prepared  with  ox-gall  and  fpirit  of 
wine,  are  firft  fpread. 

The  peculiar  apparatus  neceffary  for  this 
purpofe  is,  a  trough  for  containing  the  gum 
tragacanth  and  the  colours ;  a  comb  or  quill 
for  difpofing  them  in  the  figure  ufually  chofen; 
and  a  burni.Ching  ftone  for  polifhing  the  paper. 
The  trough  may  be  of  any  kind  of  wood  :  and 
mull  be  fomewhat  larger  than  the  iheets  of 
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paper,  for  marbling  which  it  is  to  be  em- 
ployed :  but  the  fides  of  it  need  only  rife 
about  two  inches  above  the  bottom  :  for,  by 
making  it  thus  (hallow,  a  lefs  quantity  of  the 
folution  of  the  gum  will  ferve  to  fill  it.  The 
comb  may  be  ajfo  of  wood,  and  five  inches  in 
length :  but  fhould  have  brafs  teeth,  which 
may  be  about  two  inches  long,  and  placed  at 
about  a  quarter  of  an  inch  diftance  from  each 
other.  The  burnifhing  ftone  may  be  of  jaf- 
per,  or  agate :  but  as  thofe  ftones  are  very 
dear,  when  of  fufficient  largenefs,  marble  or 
glafs  may  be  ufed,  provided  their  furface  be 
poliflied  to  a  great  degree  of  fmoothnefs. 

Thefe  implements  being  prepared,  the  fo- 
lution of  gum  tragacanth  muft  be  made, 
by  putting  a  fufficient  proportion  of  the  gum, 
which  (hould  be  white,  and  clear  from  all 
foulnefles,  into  clean  water  j  and  letting  it  re- 
main there  a  day  or  two  ;  frequently  breaking 
the  lumps  and  ftirring  it,  till  the  whole  (hall 
appear  diflblved,  and  equally  mixt  with  the 
water.  The  confiftence  of  the  folution  fhould 
be  nearly  that  of  ftrong  gum  water,  ufed  in 
miniature  painting  :  and,  if  it  appear  thicker, 
water  muft  be  added  ;  or,  if  thinner,  more  of 
the  gum.  When  the  folution  is  thus  brought 
to  a  due  ftate,  it  muft  be  pafTed  through  a  lin- 
nen  cloth,  and  being  then  put  into  the  trough, 
it  will  be  ready  to  receive  the  colours. 

The  colours  employed  for  red  are  carmine, 
lake,  rofe-pink,  vermilion,  and  red  lead  :  but 
the  two  laft  are  too  hard  and  glaring,  unlefs 
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they  be  mixt  with  rofe-pink,  or  lake,  to  bring 
them  to  a  fofter  caft :  and  with  refpe£t  to  the 
carmine  and  lake,  they  are  too  dear  for  com- 
mon purpofes :— for  blue,  Pruffian  blae,  and 
verditer,  maybe  ufed  : — for  yellow,  Dutch 
pink,  and  yellow  oker,  may  be  employed  : — 
for  green,  verdigrife,  a  mixture  of  Dutch  pink 
and  Pruffian  blue,  or  verditer,  in  different 
proportions: — for  orange,  the  orange  lake,  as 
directed  to  be  prepared  p.  1 1 9  of  the  firft  vo- 
lume of  this  work ;  or  a  mixture  of  vermilion, 
or  red  lead,  with  Dutch  pink: — for  purple, 
rofe-pink  and  Pruffian  blue. 

Thefe  feveral  colours  (hould  be  ground  with 
fpirit  of  wine,  till  they  be  of  a  proper  fine- 
nefs  and  then  at  the  time  of  ufing  them,  a 
little  fifh-gall,  or,  in  default  of  it,  the  gall  of 
a  beaft  {hould  be  added,  by  grinding  them 
over  again  with  it.  The  proper  proportion  of 
the  gall  muft  be  found  by  trying  them ;  for 
there  muft  be  juft  fo  much  as  will  fuifer  the 
fpots  of  colour,  when  fprinkled  on  the  folu- 
tion  of  the  gum  tragacanth,  to  join  together, 
without  intermixing  or  running  into  each 
other. 

When  every  thing  is  thus  prepared,  the  fo- 
lution  of  the  gum  tragacanth  muft  be  poured 
into  the  trough ;  and  the  colours,  being  in  a 
feparate  pot,  with  a  pencil  appropriated  to 
each,  muft  be  fprinkled  on  the  furface  of 
the  folution,  by  {haking  the  pencil,  charged 
with  its  proper  colour,  over  it  :  and  this 
muft  be  done  with  the  feveral  kinds  of  co- 
lour 
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lour  defined,  till  the  furface  be  wholly  co-* 
vered. 

Where  the  marbling  is  propofed  to  be  in  fpot9 
of  a  fimple  form,  nothing  more  is  neceflary  : 
but  where  the  whirles  or  fnail-fhell  figures  are 
wanted,  they  muft  be  made  by  means  of  a 
goofe-quill ;  which  muft  be  put  among  the 
fpots  to  turn  them  about,  till  the  effedt  be  pro- 
duced. The  waving  jagged  lengths  muft  be 
made  by  means  of  the  comb  above  defcribed, 
which  muft  be  pafled  through  the  colours  from 
one  end  of  the  trough  to  the  other  ;  and  will 
give  them  that  appearance.  But  if  they  be  de- 
fired  to  be  pointed  both  ways,  the  comb  muft 
be  again  pafled  through  the  trough  in  a  contrary 
,  direction :  or  if  fome  of  the  whirles  or  fnail- 
fhell  figures  be  required  to  be  added,  they  may 
be  yet  made  by  the  means  before  dire&ed. 

The  paper  fhould  be  previoufly  prepared  for 
receiving  the  colours,  by  dipping  it  over  night  in 
water ;  and  laying  the  (heets  on  each  other  with 
a  weight  over  them,  in  the  fame  manner  as  was 
before  defcribed,  in  p.  197,  in  the  cafe  of  paper 
to  be  imprinted  by  copper  plates.  The  whole  be- 
ing thus  ready,  the  paper  muft  be  held  by  two  cor- 
ners, and  laid  in  the  moft  gentle  and  even  manner 
on  the  folution  covered  with  the  colours ;  and 
there  foftly  prefled  with  the  hand,  that  it  may 
bear  every  where  on  the  folution.  After  which,  it 
muft  be  raifed  and  taken  off  with  the  fame  care; 
and  then  hung  to  dry  crofs  a  proper  cord,  fub- 
tended  near  at  hand  for  that  purpofe :  and  in  that 
ftate  it  muft  continue,  till  it  be  perfedly  dry* 
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It  then  remains  only  to  give  the  paper  a  proper 
polifh  ;  in  order  to  which  it  is  firil  rubbed  with 
a  little  fope;  and  then  muft  be  thoroughly 
fmoothed  by  the  glafs  polifhers,  fuch  as  are 
ufed  for  linnen,  and  called  the  calender  glaffes. 
After  which  it  fhould  be  again  rubbed  by  a 
burnifher  of  jafper  or  agate ;  or,  in  default  of 
them,  of  glafs  ground  to  the  higheft  polilh : 
for  on  the  perfect  polifh  of  the  paper  depends 
in  a  great  degree  its  beauty  and  value. 

Gold  or  filver  powders  may  be  ufed,  where 
defired,  along  with  the  colours ;  and  require 
only  the  fame  treatment  as  them  :  except  that 
they  muft  be  firft  tempered  with  gum  water. 


Method  of  taking  off  paintings  in  oil, 
from  the  cloths  or  wood  on  which 
they  were  originally  done ;  and  trans- 
ferring them  intire,  and  without  da- 
mage to  new  pieces. 

THE  art  of  removing  paintings  in  oil 
from  the  cloth  or  wood  on  which  they 
are  originally  done,  and  transferring  them  to 
new  grounds  of  either  kind  of  fubftance,  is 
of  very  great  ufe.  Not  only  pictures  may  be 
preferved,  where  the  canvas  is  fo  decayed  and 
damaged,  that  they  would  other  wife  fall  to 
pieces  5  but  paintings  on  cielings  or  wainfcot, 
which,  when  taken  away  from  the  places  where 
Vol.  II,  E  e  they 
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they  were  originally  placed,  would  have  little 
value,  maybe  conveyed  to  cloths -y  and,  by  being 
thus  brought  to  the  ftate  of  other  pidtures,  be- 
come of  equal  worth  with  thofe  painted  origi- 
nally on  canvas.  The  manner  in  which  this 
is  done  is,  by  four  fucceffive  operations.  The 
firft  is,  the  cementing  the  face  of  the  pidture 
to  a  new  cloth,  by  means  of  fuch  a  fubftance 
as  will  admit  of  being  afterwards  diflblved  in 
water,  in  order  to  its  being  taken  off.  The 
fecond  is,  by  deftroying  the  texture  of  the  old 
cloth,  by  means  of  a  proper  corroding  fluid,  in 
fuch  manner,  that  it  may  be  feparated  from 
the  painting,  and  the  making  fuch  preparation 
accordingly.  The  third  is,  the  cementing  a 
new  cloth  to  the  painting,  in  the  place  of  the 
old  one  now  taken  away.  The  fourth  is,  the 
corroding,  and  fubfequently  taking  away,  the 
cloth  cemented  to  the  face  of  the  pidture,  and 
the  cleanfing  away  the  cement,  or  any  re- 
mains of  the  cloth,  by  water,  which  diffolving 
the  cement  renders  it  capable  of  being  rubbed 
off  from  the  face  of  the  pidture.  The  parti- 
cular method  of  performing  thefe  feveral  ope- 
rations is  as  follows. 

Let  the  decayed  pidture  be  cleanfed  from  all 
greafe,  that  may  be  on  its  furface ;  which  may 
be  done  by  rubbing  it  very  gently  with  crumb 
of  ftale  bread  ;  and  then  wiping  it  with  a  very 
fine  foft  linnen  cloth.  *  It  rauft  then  be  laid, 
with  the  face  downwards,  on  a  fmooth  table 
covered  with  fan  paper,  or  the  India  paper;  and 
the  cloth  on  the  reverfe  muft  be  well  foaked 

with 
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with  bo!ling  water,  fpread  upon  it  by  means 
of  a  fponge,  till  it  appear  perfectly  foft  and 
pliable.    The  picture  is  then  to  be  turned  with 
the  face  upwards;  and,  being  ftretched  in  the 
moft  even  and  flat  manner  on  the  table,  muft 
be  pinned  down  to  it  in  that  ftate,  by  nails 
driven  in  through  the  edge,  at  proper  diftances 
from  each  other.    A  quantity  of  glue  Should 
be  then  melted,  and  ftrained  through  a  flannel 
cloth,  to  prevent  any  gravel  or  other  impurities 
from  lurking  in  it ;  and  when  it  is  a  little 
ftifFened,  a  part  of  it  fhould  be  fpread  on  a  lin- 
nen  cloth,  of  the  fize  of  the  painting,  where 
it  fhould  be  fufFered  to  fet  and  dry;  and  then 
another  coat  put  over  it.    When  this  is  be- 
come ftiff  alfo,  the  glue  fhould  be  again  heated; 
and  while  it  remains  of  fuch  heat  as  to  be 
eafily  fpread,  it  fhould  be  laid  over  the  face 
of  the  picture,  and  the  linnen  cloth,  on  which 
the  glue  was  before  fpread,  immediately  put 
over  it  in  the  moft  even  manner,  and  nailed 
down  to  the  picture  and  table  at  the  edge 
likewife.    The  glue  fhould  not  be  ufed  boil- 
ing hot,  as  that  would  hazard  fome  of  the 
more  delicate  colours  of  the  painting.  And 
the  linnen  cloth  fhould  be  fine  and  half  worn, 
that  it  may  be  the  fofter,  and  lie  the  flatter  on 
the  furface  of  the  picture  :  in  order  to  which, 
it  is  proper  to  heat  it  till  the  glue  be  foft  and 
pliable  before  it  be  laid  on,  and  to  comprefs 
each  part  gently  with  a  ball  formed  of  a  linnen 
rag  tied  round  with  thread.    The  table,  with 
the  picture,  cloth,  6cc.  nailed  down  to  it  in 

E  e  2  this 
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this  ftate,  (hould  be  then  expofed  to  the  heat 
of  the  fun,  in  a  place  where  it  may  be  fecured 
from  rain ;  and  there  continued  till  the  glue 
be  perfedtly  dry  and  hard ;  at  which  time  the 
nails  {hould  be  drawn,  and  the  pidture  and 
linnen  cloth  taken  off  from  the  table.  The 
pidture  muft  now  be  again  tuyied  with  the 
face  downwards,  and  ftretched  and  nailed  to 
the  table  as  before ;  and  a  border  of  wax  muft 
be  raifed  round  the  edge,  in  the  fame  manner 
as  is  diredted  for  the  copper  plates,  p.  163, 
forming  as  it  were  a  (hallow  trough  with  the 
furface  of  the  pidture:  into  which  trough 
fhould  be  poured  a  proper  corroding  fluid, 
to  eat  and  deftroy  the  threads  of  the  ori- 
ginal canvas  or  cloth  of  the  pidlure.  The 
corroding  fluid  ufed  for  this  purpofe  may 
be  either  of  oil  of  vitriol,  aquafortis^  or  fpirit 
of  fait :  but  the  laft  is  preferable,  as  it  will 
more  effedtually  deftroy  the  thread,  when 
it  is  fo  weakened  by  the  admixture  of  water, 
as  not  to  have  any  effedt  on  the  oil  of  the 
painting.  Whichever  is  ufed,  it  is  necef- 
fary  they  (hould  be  properly  diluted  with 
Water  :  to  find  the  due  proportion  of  which, 
it  is  expedient  to  make  fome  previous  trials ; 
and  when  they  are  found  to  be  of  fuch 
ftrength,  as  to  deftroy  the  texture  of  the 
thread  without  difcolouring  it,  they  are  in 
the  due  ftate.  When  the  corroding  fluid  has 
done  its  office,  a  paflage  muft  be  made  through 
the  border  of  wax  at  one  end  of  it ;  and  the 
fluid  muft  be  poured  off,  by  inclining  the 

table 
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table  in  the  requifite  manner:  and  the  re- 
maining part  muft  be  wafhed  away,  by  putting 
repeated  quantities  of  frefh  water  upon  the 
cloth.    The  threads  of  the  cloth  muft  then  be 
carefully  picked  out  till  the  whole  be  taken 
away :  but  if  any  part  be  found  to  adhere, 
all  kind  of  violence,  even  in  the  leaft  degree, 
muft  be  avoided  in  removing  them :  inftead 
of  which,  they  fhould  be  again  touched,  by 
means  of  a  pencil,  with  the  corrofive  fluid 
lefs  diluted  than  before,  till  they  will  readily 
come  off  from  the  paint.    The  reverfe  fur- 
face  of  the  painting  being  thus  wholly  freed 
from  the  old  cloth,  muft  be  then  well  wafhed 
with  water,  by  means  of  a  fponge,  till  the  cor- 
roding fluid  employed  be  thoroughly  cleanfed 
away  :  when  being  wiped  with  a  foft  fponge, 
till  all  the  moifture,  that  may  be  collected  by 
that  means,  be  taken  off,  it  muft  be  left  till  it 
be  perfectly  dry.    In  the  mean  time  a  new 
piece  of  canvas  muft  be  cut  of  the  fize  of  the 
painting,  which  now  remains  cemented  to  the 
linnen  cloth  put  on  the  face  of  it.    Then  the 
reverfe  of  the  painting  being  dry,  and  fpread 
over  by  fome  hot  glue,  purified  as  before,  and 
melted  with  a  little  brandy  or  fpirit  of  wine, 
the  new  canvas  muft  be  laid  on  it,  in  the  moft 
even  manner,  while  the  glue  yet  remains  hot ; 
and  fettled  to  it  by  compreffion  :  which  may 
be  performed  by  thick  plates  of  lead  or  flat 
pieces  of  polifhed  marble.    Great  care  {hould 
however  be  taken  in  the  laying  them  on,  to 
prevent  the  edge  from  cutting  or  bruifing  ths 
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paint;  as  alfo,  during  the  fetting  of  the  glue, 
to  take  them  off ;  and  wipe  them  at  proper 
intervals,  to  prevent  their  adhering  to  the 
cloth  by  means  of  the  glue,  which  may  be 
prefled  through  it.  The  lead  or  marble,  by 
which  the  compreffurc  is  made,  being  re- 
moved when  the  glue  is  fet,  the  cloth  muft  be 
kept  in  the  fame  ftate  till  the  glue  be  perfectly 
dry  and  hard.  Then  the  whole  muft  be  again 
turned  with  the  other  fide  upwards,  and  the 
border  of  wax  being  replaced,  the  linnen  cloth 
on  the  face  of  the  painting  muft  be  deftroyed 
by  means  of  the  corroding  fluid,  in  the  fame 
manner  as  the  canvas  was  before :  but  greater 
care  muft  be  taken  with  refpect  to  the  ftrength 
of  the  corroding  matter,  and  in  the  picking  out 
the  threads  of  the  cloth ;  becaufe  the  face  of  the 
painting  is  defended  only  by  the  coat  of  glue 
which  cemented  the  linnen  cloth  to  it.  The 
painting  muft  then  be  freed  from  the  glue,  by 
wafhing  it  with  hot  water,  fpread  and  rubbed 
on  the  furface  by  a  fponge ;  which  ftiould  be 
cleanfed  frequently  during  the  operation  by 
dipping  and  fqueezing  it  in  clean  water.  The 
painting  may  afterwards  be  varniftied  as  a  new 
picture  :  and,  if  the  operation  be  well  con* 
dufted,  it  will  be  transferred  to  the  new  cloth 
in  a  perfect  ftate. 

When  the  painting  is  originally  on  wood,  it 
muft  be  firft  detached  from  the  cieling  or 
wainfcot  where  it  was  fixed;  and  the  furface 
of  it  covered  with  a  linnen  cloth,  cemented 
to  it  by  means  of  glue,  in  the  manner  before 

directed 
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direded  for  the  paintings  on  canvas.  A  pro- 
per table  being  then  provided,  and  overfpread 
with  a  blanket,  or  thinner  woollen  cloth,  if  laid 
feveral  doubles,  the  painting  muft  be  laid  upon 
it  with  the  face  downwards,  and  fixed  fteady; 
and  the  boards  or  wood  on  which  it  was  done 
muft  be  planed  away,  till  the  fhell  remain  as 
thin  as  it  can  be  made,  without  damaging  the 
paint  under  it.  The  proceedings  muft  after- 
wards be  the  fame  as  was  before  pradifed  in 
the  cafe  of  the  paintings  on  canvas  5  till  that 
on  the  wood  be  in  like  manner  transferred  to 
a  cloth  or  canvas. 

The  whole  of  the  above  operation  muft  be 
managed  with  the  greateft  care,  otherwife  the 
painting  will  receive  fome  damage;  and  fo 
much  nicety  is  required  in  the  corrofion,  and 
taking  off  the  threads  of  the  cloth,  that  it  can 
fcarcely  be  performed  rightly,  but  by  fuch  as 
have  had  fome  experience  in  the  matter.  It 
is  proper,  therefore,  for  any  perfon  who  would 
pradife  it  in  the  cafe  of  valuable  paintings,  to 
try  it  firft  with  fome  old  pidures  of  little  va- 
lue, till  they  find  they  have  the  right  method 
of  proceeding :  and  even  then  in  fome  in- 
ftances,  where  the  coats  of  paint  lie  very  thin 
on  the  cloth,  it  is  fcarcely  practicable  without 
mifcarriage.  But,  as  in  the  cafe  of  pidures 
greatly  decayed,  or  paintings  on  wood  taken 
from  buildings  that  do  not  admit  of  being 
commodioufly  replaced  elfewhere,  there  can 
be  no  great  lofs,  if  a  failure  fhouid  happen ; 
and  a  confiderable  advantage  may  accrue,  if 

E  e  4  the 


424  APPENDIX. 

the  experiment  fucceed  ;  for  which  there  is  a 
good  chance,  if  the  operation  be  properly  con- 
ducted, and  the  fubject  favourable.  It  is  very 
well  worth  while  to  make  the  trial. 


The  original  recipe  for  the  making 
Pruffian  blue,  as  publifhed  by  Dr. 
Woodward. 

<c  f  |  ^AKE  any  quantity  of  blood;  and 
<c  X  evaporate  it  todrynefs;  continuing 
€t  the  heat  till  it  become  black  ;  but  avoiding 
<c  the  burning  any  part  of  it  to  afhes.  Powder 
cc  the  dry  matter;  and  mix  it  thoroughly 
cl  with  an  equal  weight  of  pearl-afhes ;  and 
"  calcine  the  mixture  in  an  iron  pot  or  cruci- 
f*  ble,  on  which  a  cover  is  put.  The  calcina- 
"  tion  muft  be  continued  fo  long  as  the  mat- 
*c  ter  emits  any  flame  ;  the  fire  being  raifed  to 
<c  a  confiderable  degree  of  heat  at  the  end  of 
<c  the  operation ;  and  the  matter  mqft  be  then 
<c  powdered ;  and  put,  while  yet  hot,  into 
Cl  twelve  times  its  weight  of  water;  which 
"  muft  be  again  fet  on  the  fire  to  boil  for 
<c  the  fpace  of  three  quarters  of  an  hour,  or 
<c  more.  The  fluid  muft  then  be  filtered  off 
"  through  a  thin  flannel  bag,  from  the  part 
"  remaining  undiflblved  :  through  which  re- 
u  maining  part  frefh  water  fhould  be  paffed, 
<c  before  it  be  taken  oat  of  the  filtering  bag, 
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%c  to  extradt  as  much  as  poffible  of  the  folu- 
C£  tion :  and  the  water  thus  paffed  through 
<£  fhould  be  added  to  the  quantity  before  fil- 
"  tered :  after  which,  what  is  retained  in  the 
<c  bag  may  be  thrown  away.  In  the  mean 
<c  time  a  folution  fhould  be  made  of  alum, 
Ci  and  ppperas  calcined  to  whitenefs,  in  the 
<c  proportion  of  two  pounds  of  the  alum,  and 
€t  two  ounces  of  the  calcined  vitriol,  to  each 
<c  pound  of  the  pearl-afhes  ufed  with  the 
<c  blood :  which  folution  muft  be  made  by 
"  boiling  the  alum  and  copperas  in  five  times 
<£  their  weight  of  water,  and  then  filtering 
<£  them  through  flannel  or  paper,  where  great 
<c  nicety  is  required.  When  the  folution  of 
<£  the  alum  and  copperas  is  thus  prepared ; 
u  it  muft  be  added  to  the  lixivium  filtered 
<£  off  from  the  calcined  blood  and  pearl- 
"  afhes ;  from  which  mixture,  the  precipi- 
"  tation  of  a  blackifh  green  matter  will  foon 
"  enfue.  After  the  precipitated  matter  has 
<c  fubfided  to  the  bottom  of  the  veffel,  and 
"  the  fluid  appears  clear  over  it,  feparate  it 
"  from  the  green  fediment,  firft  by  pouring 
<c  off  all  that  will  run  clear  out  of  the  veffel, 
"  and  afterwards  by  ftraining  off  the  re- 
c£  mainder^  and  then  put  the  green  matter 
<£  again  into  a  veffel,  that  will  contain  as  much 
<c  fluid  as  it  was  before  mixt  with.  Add  fpi- 
<£  rit  of  fait  to  it  afterwards,  in  the  proportion 
<c  of  fix  ounces  to  every  pound  of  the  pearl- 
<£  afhes  ufed  ;  and  the  green  matter  will  then 
"  foon  appear  to  be  converted  into  a  beau- 

££  tiful 
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"  tiful  blue.  Water  mufi  then  be  added,  to 
"  wafh  off  the  fpirit  of  fait;  which  muft  be 
cc  renewed  feveral  times,  till  it  come  off  per- 
cc  fedtly  fweet;  and  the  laft  quantity  mufl: 
li  then  be  ftrained  off;  and  the  blue  fediment 
V  dried  in  lumps  of  a  moderate  fize.  The 
<£  produce  will  be  about  three  ounces  for  every 
<c  pound  of  the  pearl-afhes  employed." 

This  recipe  was  omitted  in  the  firft  part  of 
this  work  for  want  of  room ;  and  another  in- 
ferred, where  the  proportions  of  the  ingre- 
dients are  more  accurately  adapted  to  each 
other,  in  order  to  make  a  faving  in  the  ex- 
pence.  But  this  recipe  will  produce  an  equally 
fine  colour ;  and  if  the  produce  be  defired  to 
be  made  either  of  a  lighter  or  darker  hue,  it 
may  be  done  by  increasing  the  proportion  of 
the  pearl-aflies  to  the  blood,  to  give  a  lighter 
kind;  or  the  fpirit  of  fait  to  the  pearl-a(hes,  to 
give  a  deeper  kind :  but  the  quantity  will  in 
the  latter  cafe  be  proportion  ably  diminifhed. 

The  (training  or  filtering  the  lixivium 
through  flannel  is  not  fo  good  a  method  as  the 
doing  it  through  paper;  efpecially  where  the 
colour  is  wanted  of  a  very  great  brightnefs  and 
purity:  and  the  water  is  beft  feparated  from  the 
great  fediment  firft  produced,  and  afterwards 
from  the  blue  one,  by  the  fame  means:  but 
in  thefe  cafes  a  fine  linnen  cloth  much  worn, 
though  whole,  fhould  be  laid  over  the  paper. 
The  colour,  when  reduced  to  a  proper  con- 
fiftence,  may  be  laid  on  chalk  ftones  to  dry : 
and  a  moderate  heat  may  be  alfo  ufed  for 

greater 
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greater  expedition,  when  required;  but  great 
care  fhould  be  taken  not  to  burn  the  matter. 
The  calcination  may  be  performed  in  a  rever- 
beratory  furnace,  fuch  as  is  ufed  by  the  che- 
mifts;  or  in  the  furnaces  where  metals  are 
melted ;  for  the  crucible  or  pot,  containing  the 
matter,  may  either  be  furrounded  by  the  coals, 
or  placed  over  them,  provided  a  fufficient  heat 
be  given  to  it.  But  where  larger  quantities 
are  to  be  calcined,  they  may  be  very  cheaply 
and  commodioufly  managed  in  the  potters  or 
tobaccopipe- makers  furnaces ;  being  put  into 
them  along  with  the  earthen  ware  and  pipes. 
And  if  the  calcined  matter  in  fuch  cafe  cannot 
be  conveniently  powdered  while  hot,  and  put 
into  the  water,  the  deviating  from  that  part  of 
the  procefs  may  be  difpenfed  with;  not  being 
abfolutely  neceffary,  if  the  matter  be  well 
powdered  afterwards  before  it  be  put  into  the 
water. 


Of  light  red,  or  light  oker,  (which 
jhould  have  been  infer  ted  p.  69  of  the 
frft  volume  of  this  work.) 

f  I  *  HIS  pigment  is  an  oker  of  a  light  red 
Jt  colour,  of  the  fcarlet  caft;  which  is 
very  ufeful  in  carnations,  and  for  many  other 
purpofes.  It  may  be  had  of  the  colourmen ; 
or  may  be  made  by  calcining  the  yellow  oker, 

till 
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till  it  acquires  the  teint  of  orange  or  red  de- 
fired.  After  the  calcination  it  muft  be  ground, 
and  waflied  over,  and  then  dried,  either  by 
heat,  or  without,  as  may  be  mod  expedient. 
But  when  it  is  had  of  the  colourmen,  it  is 
generally  already  ground  and  prepared  for  ufe: 
though,  as  they  are  not  fo  nice  in  common  as 
to  wafh  over  the  colours,  that  operation  may 
be  added  to  what  they  have  done,  where  the 
oker  is  defired  to  be  perfedtly  fine. 


The  method  of  foliating  or  filvering 
looking-glaffes. 

TH  E  foliating  looking-glafles  is  per- 
formed by  fixing  quickfilver  on  the 
reverfe  furface,  by  means  of  plates  of  tin  ; 
which  amalgamating  or  combining  with  the 
quickfilver,  takes  away  its  fluidity,  and  renders 
it  fo  tenacious,  as  to  be  comprefled  into  a  very 
thin  coat  or  plate,  capable  of  adhering  to  the 
furface  of  the  glafs. 

There  are  feveral  manners  of  laying  the 
quickfilver  and  tin  on  the  glafs ;  and  it  is  by 
fome  pra&ifed,  to  ufe  the  quickfilver  alone ; 
and  by  others,  to  compound  with  it  tin  and 
lead;  and  bifmuth  has  likewife  been  frequent- 
ly ufed  inftead  of  them:  but  it  is  not  necef- 
fary,  when  the  operation  is  well  conducted,  to 
make  any  addition  to  the  quickfilver.  The 

following 
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following  is  one  of  the  beft  methods  hitherto 
practifed. 

"  A  proper  number  of  (heets  of  thin  paper 
<c  muft  be  procured;  which  paper  fhould  be 
<c  of  a  foft  fpongy  nature,  like  that  called 
<c  blotting  paper.  This  paper  muft  be  fpread 
cc  on  a  table  with  a  very  level  even  furface, 
"  and  fixed  very  firmly ;  or  it  is  better  to  ufe 
"  a  marble  table  or  flab.  But  fo  much  only 
"  of  the  table  fhould  be  covered,  as  may  form 
€<  an  area  of  the  fame  figure  with  that  of  the 
u  glafs  to  be  filvered,  a  4ittle  enlarged.  Over 
c<  the  furface  of  the  paper  mull:  be  fprinkled 
cc  fome  powdered  chalk ;  which  fhould  be 
<c  well  levigated,  and  wholly  clear  of  any 
"  gravel  or  impurities.  Leaves  of  tin,  which 
<c  fhould  be  rolled  or  beaten  very  thin,  muft 
"  then  be  laid  upon  the  paper  fprinkled  with 
<c  chalk,  in  the  moft  fmooth  and  even  man- 
cc  ner.  And  where  there  is  occafion,  on  ac- 
c<  count  of  the  fize  of  the  glafs,  to  ufe  more 
cc  than  one,  they  fhould  be  joined  with  great 
£C  exacTnefs,  (rather  fuffering  neverthelefs  the 
**  edge  of  one  to  bear  on  the  other,  than 
<c  leaving  any  deficiency,)  fo  that  the  whole 
"  furface  of  the  paper  may  be  perfectly  cover- 
cc  ed.  Quickfilver  is  to  be  then  poured  upon 
<c  thefe  leaves  of  tin ;  and  fpread  over  every 
<c  part  of  it  by  a  hare's  foot,  or  the  feathered 
'<  part  of  a  quill.  Some  fheets  of  very  thin 
"  fmooth  paper,  of  which  the  kind  called 
"  fan  paper  is  beft,  muft  be  then  fpread  over 
"  the  quickfilver,  leaving  a  margin  beyond 

"  the 
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"  the  quickfilver ;  and  upon  this  paper  the 
<{  glafs  muft  be  gently  laid:  and  then,  being 
"  prefled  down  with  the  one  hand,  the  (heets 
*c  of  the  thin  paper  muft  be  gently  drawn 
"  from  under  it  with  the  other,  by  taking 
<c  hold  of  the  margin  left  for  that  purpofe. 
<c  The  upper  furface  of  the  glafs  muft  then 
<c  be  covered  with  thick  paper ;  and  a  con- 
<c  fiderable  weight  put  over  it,  in  order  to 
c<  prefs  out  all  the  quickfilver,  that  is  not 
"  fixed  by  the  tin ;  as  well  as  to  make  it  ad- 
<c  here  the  more  firmly  to  the  glafs.  When 
tc  no  more  quickfilver  appears  to  drain  ofF, 
cc  the  weights  and  paper  may  be  removed  5 
<c  and  the  operation  will  be  completed." 

Some,  who  ufe  the  bifmuth,  add  half  an 
ounce  of  it  to  an  ounce  of  the  quickfilver. 
They  make  an  amalgamation  of  them  by 
melting  the  bifmuth :  and  having  taken  it  off 
the  fire,  putting  in  the  quickfilver  gradually, 
and  ftirring  it  with  an  iron  rod,  or  tobacco- 
pipe,  till  the  whole  be  thoroughly  incorporated : 
pouring  afterwards  the  mafs  into  cold  water, 
to  prevent  the  quickfilver  from  fubliming  with 
the  remaining  heat.  It  is  proper,  neverthe- 
less, before  this  compofition  be  ufed,  to  ftrain 
it  through  a  cloth;  and  what  remains,  and 
will  not  be  prefled  through,  may  be  added  to 
the  next  quantity  to  be  incorporated.  The 
proportion  of  tin  and  lead,  when  they  are 
ufed  in  the  fame  manner,  is  generally  a  com- 
pound of  equal  parts,  in  the  proportion,  when 
together,  of  a  fourth  part  of  the  weight  of  the 
3  quick- 
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quickfilver.  It  has  been  alfo  formerly  prac- 
tifed,  to  ufe  a  compofition  of  two  parts  of 
bifmuth,  and  one  part  of  tin,  with  the  fame 
quantity  of  lead,  and  ten  parts  of  the  quick- 
filver. 

Where  the  glafles  with  angular  furfaces, 
called  diamond  cut,  are  to  be  filvered,  a  bor- 
der muft  be  formed  on  the  table,  of  the  figure 
of  the  glafs,  which  may  be  done  by  a  move- 
able frame.  The  paper,  leaves,  &c.  muft  be 
brought  over  this  border,  and  the  fubfequent 
proceeding  may  be  the  fame,  as  in  the  cafe  of 
the  plain  fur  face;  only  taking  great  care,  that 
the  glafs  be  properly  let  down  within  the  bor- 
der, fo  as  to  bear  every  where  both  on  that 
and  the  furface  of  the  table. 

Globes  of  glafs  may  be  filvered.  But  as  no 
prefliire  can  be  given,  the  plates  of  tin  cannot 
be  ufed;  and  the  quickfilver  muft  therefore  be 
rendered  of  a  proper  confiftence,  by  amalga- 
mating it  with  fome  of  the  other  metallic 
fubftances.  The  moft  approved  method  of 
doing  this  is  as  follows. 

<c  Take  of  quickfilver  two  parts,  of  bifmuth 
"  two  parts,  and  of  tin  and  lead  each  one  part. 
"  Melt  the  tin  and  lead  together;  and,  when 
<c  they  are  fluid,  add  the  bifmuth.  When 
"  that  is  melted  likewife,  take  them  from 
**  the  fire,  and  put  the  quickfilver  gradually 
<c  to  them ;  ftirring  the  mixture,  till  the  whole 
<£  be  united.  After  the  mafs  is  become  fo 
<c  cool,  as  not  to  endanger  its  breaking  the 
c<  glafs,  pour  it  into  the  globe  to  be  filvered 

c-  ufing 


432  APPENDIX. 
<c  ufing  a  funnel,  which  will  carry  it  to  the 
<c  bottom  of  the  globe.  Move  the  glafs  then 
u  gently  about,  fo  that  the  amalgamated  mat- 
<c  ter  may  flow  over  every  part,  and  adhere 
"  to  it:  which  will  effe&ually  filver  the  globe. 
"  When  every  part  is  covered,  pour  out  the 
<c  redundant  quantity;  and  keep  the  glafs  ftill, 
<£  till  it  be  perfectly  cool.  If,  during  the 
"  operation,  the  mixture  appear  to  fet  in  the 
"  globe,  and  be  not  fufficiently  liquid  to  flow 
<c  about,  and  cohere  with  the  glafs,  a  gentle 
"  heat  muft  be  adminiftered,  which  will  re- 
"  medy  this  defect.  And  if,  on  the  contrary, 
<c  the  matter  appear  too  fluid,  and  have  not 
<c  fufficient  tenacity  to  fix  itfelf  to  the  glafs, 
gf  it  muft  be  taken  out,  and  an  additional 
"  quantity  of  the  bifmuth,  tin,  and  lead, 
cc  added  by  means  of  a  proper  heat." 

As  it  is  very  advantageous  for  thofe  that 
have  occalion  to  filver  confiderable  quantities 
of  looking- glafles,  to  know  how  to  feparate 
the  quickfilver  from  the  tin,  or  other  ingre- 
dients, I  will  fubjoin  the  directions  for  doing 
it  in  a  very  expedite  and  quick  manner,  writh 
the  afliftance  of  a  common  fire,  by  means  of 
an  alembic,  or  ftill,  that  may  be  conftrufted 
in  the  following  manner. 

Let  a  copper  or  iron  pan  be  firft  made,  of 
about  ten  inches  diameter,  and  about  four  or 
five  inches  depth.  Over  this  let  a  cover  be 
foldered  on  it,  in  which  cover  muft  be  fixed  a 
fhort  tube  for  the  pouring  in  the  quickfilver, 
and  taking  out  the  recrement  after  the  opera- 
tion. 
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tfon.  This  tube  muft  have  a  ftopper  capable  of 
being  fcrewed  into  it,  fo  as  to  render  the  joint 
good  againft  any  efcape  of  the  vapour  of  the 
quickfilver,  when  raifed  with  the  pan.  In  the 
upper  part  of  the  fide  of  the  pan  muft  be  fol- 
dered  a  gun  barrel,  of  about  four  or  five  feet  in 
length,  in  a  Hoping  direction:  the  hollow  of 
which  barrel  muft  communicate  with  the  cavity 
of  the  pan,  fo  that  the  fumes  of  the  quickfilver 
may  pafs  into  it.  The  end  of  this  barrel  muft 
be  alfo  bent  downward,  fo  that,  when  the  pan 
is  placed  in  a  level  fituation  on  the  fire,  this 
end  of  the  tube  may  be  immerfed  in  the  veflel 
of  water,  placed  aptly  for  that  purpofe.  This 
veflel  may  be  a  common  pail  or  large  earthen 
pan,  or  any  other  fuch,  which  will  contain  si 
gallon  or  more  of  water.  When  this  apparatus 
is  provided,  the  operation  is  to  be  performed 
in  the  following  manner. 

cc  Take  any  quantity  of  the  matter  from 
cc  which  the  quickfilver  is  to  be  feparated^ 
"  and  put  it  into  the  copper  or  iron  alembic 
<c  or  pan;  and  fcrew  down  the  ftopper  in  the 
<c  hole  of  the  tube  through  which  the  matter 
tc  is  put  in.  Place  the  pan  then  upon  the  burn- 
<c  ing  coals  in  a  common  fire;  railing  the  coals 
"  round  the  fide;  and  bring  the  veflel  of  water 
"  under  the  bent  end  of  the  gun  barrel,  fo  that 
u  an  inch  or  two  of  it  may  be  within  the  water. 
<c  The  quickfilver  will  foon  rife  in  fumes ; 
"  which,  pafling  into  the  barrel,  will  be  con- 
u  denfed  there,  or  on  the  furface  of  the  water 
"  at  the  end  of  it;  and  will  flow  in  drops  into 
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"  the  water,  and  be  colledled  at  the  bottom 
<c  of  theveflel.  When  the  whole  of  the  quick- 
c  c  filver  firft  put  in  is  thus  brought  over,  which 
<c  may  be  eafily  perceived  by  the  cooling  of  the 
"  barrel,  and  the  drops  ceafing  to  fall  into  the 
cc  water,  the  ftopper  in  the  fmall  tube  at  the 
<c  top  may  be  taken  out,  and  a  frefh  quantity 
<c  of  the  matter  put  in :  and  the  fame  may  be 
c(  repeated  as  often  as  there  may  be  occafion. 

"  When  all  the  quickfilver  is  diftilled  over, 
"  the  water  may  be  poured  from  it  out  of  the 
<c  vefTel:  and  being  put  into  a  bafon  or  other 
<c  fmall  veffel,  it  may  be  freed  from  the  remain- 
"  ing  moifture  by  means  of  afponge.  The  tin, 
<c  lead,  &c.  may,  likewife,  be  taken  out  of  the 
"  alembic  or  pan,  when  it  is  grown  cold/' 


Varnifti  proper  for  pales  and  coarfe 
wood-work. 

u  t  |  ^AKE  any  quantity  of  tar,  and  grind 
cc  X  it  wim  as  niuch  Spanifh  brown  as  it 
"  will  bear,  without  rendering  it  too  thick  to 
"  be  ufed  as  a  paint  or  varnifli;  and  then 
<c  fpread  it  on  the  pales,  or  other  wood,  as 
<c  foon  as  convenient,  for  it  quickly  hardens 
"  by  keeping." 

This  mixture  muft  be  laid  on  the  wood  to 
be  varnifihed  by  a  large  brufli,  or  houfe-paint- 
er's  tool:  and  the  work  fliould  then  be  kept 
as  free  from  duft  and  infefts  as  poffible,  till 

the 
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the  varnifh  be  thoroughly  dry.  It  will,  if 
laid  on  fmooth  wood,  have  a  very  good  glofs ; 
and  is  an  excellent  prefervative  of  it  againft 
moifture:  on  which  account,  as  well  as  its 
being  cheaper,  it  is  far  preferable  to  painting, 
not  only  for  pales,  but  for  weather-  boarcfing, 
and  all  other  kinds  of  wood- work  for  groffer 
purpofes.  Where  the  glofly  brown  colour  is 
not  liked,  the  work  may  be  made  of  a  greyifh 
brown,  by  mixing  a  fmall  proportion  of  white 
lead,  or  whiting  and  ivory  black,  with  the 
Spanim  brown. 


Preparation  of  ivory  for  a  ground  for 
miniature  painting,  omitted  in  the 
firfl:  volume  of  this  work,  p.  281. 

cC  npAKE  the  ivory  leaves,  or  tables  on 
cc  X  which  the  painting  is  to  be  made; 
"  and,  having  cleanfed  it,  rub  it  over  with 
?  the  juice  of  garlic/' 

This  takes  off  that  greafmefs,  which  is  fo 
much  complained  of,  as  preventing  the  colours 
from  taking  on  the  ground:  and  which  is  not 
otherwife  to  be  remedied  by  the  ufe  of  fope, 
or  even  gall.  It  is,  however,  effectually  re- 
moved by  this  expedient,  which  was  imparted 
to  a  gentleman,  by  a  lady  eminent  for  her 
painting  in  this  way  in  Italy;  and  by  him  to 
me,  fince  the  publication  of  the  firft  volume 
of  this  work. 

F  f  2  Method 
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Method  of  weaving  tapeftry. 

THERE  are  two  manners  in  which 
tapeftry  is  wove:  the  one  is  called 
the  high  warp  $  the  other  the  low  warp.  The 
work  produced  is,  neverthelefs,  much  the 
fame,  and  the  difference  betwixt  the  two 
kinds,  confifts  principally  in  this  ;  that,  in  the 
high  warp,  the  loom  is  placed  in  a  perpendi- 
cular pofition,  and  in  the  low  warp,  horizon- 
tally. The  high  warp  was  formerly  moftly 
praftifed  ;  but  at  prefent  it  is  much  neglefted : 
principally  on  the  account  of  the  greatly  flower 
progrefs  made  in  the  work  by  this  method 
than  the  other.  The  mark  of  difference,  by 
which  pieces  may  -be  diftinguifhed  to  be  of 
either  kind,  is  this,  that  in  the  low  warp  there 
is  a  red  fillet,  of  about  an  inch  broad,  running 
from  top  to  bottom :  which  fillet  is  never 
found  in  the  high. 

The  low  warp  being  the  moft  ufed,  and 
confequently  the  moft  important  at  prefent,  I 
will  firft  give  the  method  of  working  in  that 
way:  and  then  fubjoin  the  manner  of  work- 
ing with  the  high  warp,  for  the  fatisfadlion 
of  thofe,  who  may  be  defirous,  notwithftand- 
ing  the  prefent  negledt  of  it,  to  underftand 
that  alfo. 

The  apparatus,  or  fet  of  utenfils  for  the 
low  warp,  are,  the  loom,  the  fiute,  and  the 
needle  or  comb. 

The 
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The  loom  is  conftru&ed  much  in  the  fame 
manner  as  that  of  the  weavers  of  cloth.  The 
principal  parts  are  two  ftrong  pieces  of  wood 
forming  the  fides  of  the  loom,  and  bearing  a 
beam  or  roller  at  each  end.    Thefe  pieces  are 
fupported  with  other  long  ones  at  the  bottom, 
in  the  manner  of  treadles :  and,  in  order  to 
fix  them  more  firmly,  and  to  keep  them 
fteady,  they  are  fattened  to  the  floor  as  a  kind 
of  buttrefles,  to  prevent  their  moving,  which 
mutt,  otherwife,  be  very  incommodious  $  as 
there  are,  fometimes,  five  or  fix  workmen 
leaning  on  the  beam  at  once.    The  rollers 
have  each  of  them  tronions,  by  which  they  are 
fupported :  and  thefe  tronions  are  turned  by 
large  iron  levers  or  pins  three  feet  long.  In 
each  beam  is  made  a  groove  for  the  whole 
length,  for  containing  the  wich;   which  is 
formed  of  a  piece  of  wood  of  two  inches  di- 
ameter, and  almoft  of  the  length  of  the  roller. 
This  wich  fills  the  groove  entirely  ;  and  is 
fixed  to  it  by  feveral  wooden  pins  placed  at 
proper  diftances.    The  ufe  of  the  wiches  is, 
for  fattening  the  piece  of  tapeftry  as  it  is 
wrought,  fo  that  it  may  be  wound  on  one 
roller  at  firft,  and  then  be  drawn  oflf  by  the 
other,  as  the  work  advances.    Acrofs  the  two 
fides,  almoft  in  the  middle  of  the  loom,  a 
wooden  bar  is  placed,  which  fupports  little 
pieces  of  wood,  refembling  the  beam  of  a  ba- 
lance :  and  to  thefe  pieces  are  fattened  firings, 
that  bear  fpring  ftaves,  by  which  the  work 
men  give  a  motion  to  the  coats,  by  fetting  his 

F  f  3  feet 
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feet  on  two  treadles  placed  under  the  loom ; 
and  by  this  means  makes  the  threads  of  the 
warp  fall  and  rife  alternately. 

The  coats  are  (hort  pieces  of  firing,  which 
are  fattened  to  the  fpring  ftaves,  in  order  to  fix 
the  threads  of  the  warp  to  it  by  means  of 
Aiding  knots:  a  greater  or  lefs  number  of 
thefe  fpring  ftaves,  and  a  greater  or  lefs  num- 
ber of  coats  to  each  ftave,  are  put  on  the 
loom,  according  to  the  nature  of  the  piece 
of  tapeftry  to  be  wrought,  with  refpedt  to 
its  confuting  of  a  greater  or  lefs  number  of 
threads. 

The  flute  is  an  implement  correfponding  to 
the  (huttle  in  the  ordinary  looms.  It  is  made 
of  hard  polifhed  wood,  three  or  four  lines 
thick  at  the  end,  fomewhat  round  in  the 
middle,  and  of  three  or  four  inches  in  length. 
The  ufe  of  it  is  to  carry  the  filk,  worfted,  or 
other  matter  employed  as  the  woof  of  the 
tapeftry,  which  is  wound  on  it. 

The  needle  or  comb  is  made  either  of 
wood,  or  ivory.  It  has  generally  teeth  on 
both  fides,  and  is  about  an  inch  thick  in  the 
middle ;  but  diminifhing  each  way  to  the  ex- 
tremity of  the  teeth.  The  intention  of  it  is, 
to  beat  the  threads  of  the  woof  clofe  to  each 
other,  when  the  weaver  has  palTed  and  placed 
them  with  his  flute  among  the  treads  of  the 
warp. 

The  loom  being  put  together,  the  weaver 
firft  lays  the  defign  under  the  loom,  in  fuch 
manner  as  may  correfpond  exadtly  with  the 

work  : 
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work :  and  then  proceeds  to  fix  the  threads 
that  form  the  warp ;  which  is  done  by  faften- 
Ing  them  at  each  end  to  the  two  wiches  in 
the  grooves  of  the  roller. 

The  loom  being  thus  fet,  all  the  coloured 
filk  or  worfted  to  be  employed  in  the  defign, 
(being  wound  each  kind  on  their  proper  flutes, 
in  order  to  their  forming  the  woof,)  muft  be 
put  in  bafkets,  and  placed  within  reach :  and 
the  weaver  then  feats  himfelfon  a  bench  be- 
fore the  loom,  with  his  bread  leaning  againft 
the  beam,  on  which  a  cufhion  is  placed  for 
that  purpofe*  Being  thus  feated,  he  infped:s 
the  defign  fixed  under  the  warp,  by  moving 
away,  or  feparating  the  threads  with  his  fin- 
ger ;  (which  muft  be  repeated  from  time  to 
time,  as  often  as  there  may  be  occafion  during 
the  progrefs  of  the  work.)'  Then  he  takes  the' 
flute  on  which  the  colour  firft  required  is 
wound;  and  paJTes  it  among  the  threads  of 
the  warp,  according  to  the  defign ;  after 
having  raifed  them  by  putting  his  feet  on  the 
treadles,  which  move  the  proper  fpring  ftaves 
and  coats.  Having  thus  paffed  the  flute  acrofs, 
through  the  threads  of  the  warp,  to  the  ex- 
tremity of  the  further  fide,  he  returns  back 
in  the  fame  manner,  where  the  work  admits 
of  it:  and  then  he  preffes  together,  and  clofes 
the  threads  of  this  courfe  with  thofe  of  the 
laft,  by  means  of  the  reed  or  comb  with  which 
he  ftrikes  the  threads,  till  they  gain  their  due 
place.  And  this  is  to  be  done  every  courfe, 
whether  it  be  double,  by  puffing  the  woof 
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from  one  fide  to  the  other,  and  then  back,  or 
to  one  fide  only.  In  the  fame  manner  the 
weaver  muft  proceed  till  the  whole  be  fi- 
nifhed,  fhifting  the  warp  according  to  his 
convenience,  by  taking  up  fuch  part  as  is 
wrought  on  the  further  roller,  and  winding 
off  the  fame  proportion  from  that  neareft  to 
him ,  accommodating,  at  the  fame  time,  the 
defign,  by  fhifting  the  parts,  through  the 
means  of  the  firings  by  which  it  is  hung 
under  the  warp. 

There  is  a  remarkable  difadvantage  attends 
this  manner  of  weaving ;  which  is,  that  the 
weaver  works  as  it  were  blindfold,  the  whole 
being  done  on  the  wrong  fide  the  tapeftry ; 
and  not  admitting  of  any  view  or  infpedlion 
till  all  the' piece  be  finifhed.  It  is,  indeed, 
the  fame,  with  refped:  to  the  working,  in  the 
cafe  of  the  high  warp ;  but  there  the  weaver 
may,  whenever  he  pleafes,  by  going  round, 
fee  what  he  has  done,  and  judge  of  the  effe£t 
in  every  critical  inftance. 

The  apparatus  for  weaving  tapeftry  in  the 
high  warp  confifts  of  the  loom,  the  broach,  the 
reed  or  comb>  and  the  needle. 

The  loom,  which,  as  was  before  obferved, 
is  fet  perpendicularly,  is  formed  of  four  prin- 
cipal pieces,  viz.  two  long  planks  or  cheeks, 
and  two  thick  rollers  or  beams,  all  made 
of  wood. 

The  planks  are  fet  upright ;  and  are  feven 
or  eight  feet  high,  fourteen  or  fifteen  inches 
broad,  and  three  qr  four  thick.    The  beams 
I  %$4 
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are  fixed  acrofs  the  planks ;  the  one  at  the 
top,  the  other  at  the  bottom  at  about  a  foot 
diftance  from  the  ground.  Thefe  beams  or 
rollers  have  each  of  them  tronions,  by  which 
they  are  fufpended  on  the  plank;  and  they 
are  turned  round  occafionally  by  bars.  In 
each  of  them  is  a  groove  from  one  end  to 
the  other,  capable  of  containing  a  long  round 
piece  of  wood  fattened  in  them  with  hooks : 
the  ufe  of  which  hooks  are,  to  furnifh  a 
proper  fattening  for  the  ends  of  the  warp. 
The  intention  of  the  upper  roller  is,  to  hold 
the  warp  which  is  wound  round  it,  and  the  " 
ufe  of  the  under  one,  to  hold  the  tapeftry  as 
the  work  advances. 

Within  the  planks  are  holes,  that  are 
pierced  in  them  from  top  to  bottom :  in  which 
holes  are  put  thick  pieces  of  iron  with  hooks 
at  one  end,  ferving  to  fupport  the  coat  ftaves. 
The  pieces  of  iron  have  alfo  holes  pierced  in 
them ;  by  putting  a  pin  in  which,  the  ftave 
is  drawn  nearer  or  thrown  further  off;  and 
the  coats  or  threads,  by  that  means,  ftretched 
or  relaxed  at  pleafure. 

The  coat  ftave  is  about  three  inches  dia- 
meter ;  and  runs  all  the  length  of  the  beam ; 
and  on  this  are  fixed  the  coats  or  threads  for 
making  the  threads  of  the  warp  crofs  each 
other.  The  coat  ftaves  correfpond  In  this 
kind  of  loom  with  the  fpring  ftaves  and  trea- 
dles, in  the  common  looms,  and  that  of  the 
low  warp. 
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The  coats  are  little  ftrings  faftened  to  each 
thread  of  the  warp  by  a  kind  of  Aiding  knot, 
which  forms  a  kind  of  rnafli  or  ring.  The 
ufe  of  them  is  to  keep  the  threads  of  the  warp 
feparate  in  a  proper  manner,  to  give  a  paffage 
for  the  broaches  on  which  the  filk,  worfted,  or 
other  matter,  is  wound  for  forming  the  woof, 
and  expreffing  the  defign  of  the  piece. 

The  broach  is  made  of  hard  wood  ;  and  is 
feven  or  eight  inches  long,  and  two-thirds  of 
an  inch  thick  ;  ending  in  a  point  with  a  little 
handle.  This  ferves  as  a  fhuttle;  the  lilks, 
worfted,  &c.  defigned  to  be  the  matter  of  the 
woof,  being  wound  round  it. 

The  reed  or  comb  is  alfo  made  of  wood  ; 
and  is  eight  or  nine  inches  long,  and  one  inch 
thick  on  the  back ;  from  whence  it  grows 
thinner  to  the  extremity  of  the  teeth  $  which 
are  more  or  lefs  diftant  from  each  other,  ac- 
cording to  the  greater  or  lefs  degree  of  fine- 
nefs  of  the  intended  work. 

The  needle  refembles  the  common  fewing 
needles,  only  it  is  both  thicker,  and  larger. 
The  ufe  of  it  is,  to  fettle  and  adjuft  the  threads 
of  the  woof,  where  any  appear  out  of  their 
proper  place,  or  not  anfwer  well  their  office. 

The  weaver  has,  befides  this  apparatus,  a 
number  of  little  flicks  of  different  lengths ; 
but  all  of  them  of  about  an  inch  diameter; 
which  he  keeps  near  him  in  bafkets :  and 
thefe  ferve  to  make  the  threads  of  the  warp 
crofs  each  other,  by  paffing  them  through  in 
the  proper  manner.    But  in  order  to  fix  them 
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thus,  acrofs  each  other,  a  packthread  is  run 
among  the  threads  above  each  ftick. 

The  loom  being  thus  formed  and  mounted 
with  its  warp,  the  weaver  next  applies  him- 
felf  to  draw,  on  the  threads  of  the  warp,  the 
outlines  and  principal  touches  of  the  defign  to 
be  executed  in  the  pieces  of  tapeftry.  This  is 
done  by  fixing  cartoons,  made  from  the  paint- 
ing intended  to  be  copied,  to  the  fide  that  is  to 
be  the  reverfe  of  the  tapeftry  j  and  then  with 
a  black  lead  pencil  following  the  lines,  and 
tracing  out  the  contents  of  it,  on  the  thread 
of  the  right  fide,  fo  that  the  ftrokes  appear 
equally  both  before  and  behind. 

The  original  defign  or  painting  to  be  copied 
is  alfo  to  be  hung  up  behind  the  workman  $ 
and  wound  on  a  long  ftaff ;  from  which  the 
proper  parts  of  it  are  unrolled  from  time  to 
time  as  the  work  goes  forward. 

Every  thing  being  thus  prepared  for  the 
work,  the  weaver  places  himfelf  on  the  wrong 
fide  of  the  warp  of  the  piece,  with  his  back 
towards  the  defign  or  painting ;  to  which  he 
firft  turns,  that  he  may  fee  what  is  neceflary 
to  be  done.  Then,  taking  a  broach  full  of 
the  filk  or  worfted,  &c.  of  the  proper  colour, 
he  places  it  amongft  the  threads  of  the  warp, 
which  he  brings  crofs  each  other  with  his 
fingers  by  means  of  the  coats  or  threads  fixed 
to  the  ftaff ;  and  being  thus  carried  crofs  the 
loom,  he  returns  again,  when  the  work 
admits  of  it :  or  otherwife  does  the  fame  with 
fome  other  colour.    When  he  has  pafled  the 

threads 
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threads  one  courfe,  he  beats  them  with  the 
reed  or  comb  till  they  come  properly  clofe. 
If  any  change  is  to  be  made  on  the  work, 
he  turns  again  to  the  painting  to  take  a  frefti 
clue ;  and  as  foon  as  a  proper  quantity  of  the 
work  is  done,  he  goes  round  to  the  right  fide ; 
to  fee  what  effedt  the  colours  he  has  employed 
may  have  >  and  adjufts  and  fettles  the  threads, 
which  are  faulty  or  irregular,  with  his  needle. 

As  the  parts  of  the  work  are  finifhed,  the 
piece  is  wound  on  to  the  lower  roller,  and  as 
much  of  the  warp  unwrought  is  unwound 
from  the  upper  :  the  fame  being  done  like- 
wife  correfpondently  with  the  defign  or  paint- 
ing hung  behind  the  weaver. 

When  the  pieces  are  wide,  feveral  workmen 
may  be  employed  at  once  but  the  work  pro- 
ceeds, neverthelefs,  in  this  manner  of  weaving, 
much  flower  than  in  that  of  the  low  warp  : 
even  in  the  proportion  of  double,  both  with 
refpedt  to  the  time  and  labour.  There  is 
neverthelefs  no  material  difference  in  the  work 
when  done :  for  all  the  diftindlion  which  is 
obfervable  by  the  eye  is,  that,  as  was  before 
obferved,  in  the  low  warp  there  is  a  red  fillet, 
about  a  twelfth  of  an  inch  broad,  which  runs 
on  each  fide  from  the  top  to  the  bottom,  and 
is  never  found  in  the  work  of  the  high  warp. 
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Of  the  manufa&ure  of  paper  hangings. 

THE  paper  manufactured  for  hangings 
is  of  feveral  kinds,  fome  being  made  in 
reprefentation  of  ftucco  work,  for  the  covering 
cielings,  or  the  fides  of  halls,  flair-cafes,  paf- 
fages,  &c. ;  and  others  in  imitation  of  velvet* 
damafk,  brocades,  chints,  or  other  fuch 
filks,  and  fluffs,  as  are  employed  for  hanging 
rooms.  The  principal  difference  in  the  manu* 
fa&ure  lies,  however,  in  the  grounds :  fome 
of  which  are  laid  in  varnifli,  and  others  in  the 
common  vehicles  for  water  colours ;  and  in 
the  raifing  a  kind  of  coloured  embofment  by 
chopt  cloth. 

This  embofled  fort  is  called  jlock-paper :  the 
art  of  making  which  is  of  very  late  invention, 
and  is  a  great  improvement  of  the  manufacture 
of  paper  hangings,  both  with  regard  to  the 
beauty  and  durablenefs. 

Of  the  unwr  ought  paper  proper  for  hangings. 

The  kind  of  paper  employed  for  making 
the  paper  hangings  is  a  fort  of  coarfe  cartoon 
manufactured  for  this  purpofe  ;  and  there 
being  a  particular  duty  on  paper  hangings,  it 
is  required,  under  confiderabie  penalties,  to  be 
ftamped  before  it  be  painted,  or  otherwife  de- 
corated for  this  purpofe.  There  is  no  occafion 
however  to  be  more  particular  in  explaining 
the  qualities  of  this  kind  of  unwrought  pa- 
per: 
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per :  becaufe  it  is  to  be  had  of  all  the  great 

dealers  in  paper  manufactured  in  a  proper 

manner. 

Of  the  colours  proper  to  be  ufed  for  paper 
hangings: 

The  colours  proper  to  be  ufed  for  the  paint- 
ing, or  colouring  the  paper  hangings,  are  all 
the  kinds  that  can  be  ufed  in  water  and  var- 
nifli.  But,  for  common  defigns  done  with 
water  only,  the  following  are  mod  proper. 

For  red  j  lake,  vermilion,  rofe  pink,  and 
red  oker.  For  blue ;  Pruffian  blue,  verditer, 
and  indigo.  For  yellow  ;  the  yellow-berry 
waffi,  Dutch  pink,  and  yellow  oker.  For 
green  j  verdigrife,  or  a  mixture  of  the  blue  co- 
lours with  the  yellow  colours,  particularly 
with  the  yellow-berry  wafli.  For  orange ver- 
milion, or  red  lead,  with  Dutch  pink.  For 
purple  j  a  wafh  made  of  logwood,  or  a  mix- 
ture of  the  lake,  or  rofe  pink,  with  deep-co- 
loured Pruffian  blue,  or  with  indigo.  For 
black  $  ivory  black  -7  and,  in  fome  nicer  cafes, 
lamp  black.  For  white-,  whiting:  and  for 
the  heightnings,  white  lead. 

Where  great  brightnefs  is  required,  the  lake 
fhould  be  ufed  for  the  crimfon  red  ;  and  Pruf- 
fian blue  for  the  blue.  But  for  many  pur- 
pofes,  rofe  pink  ufed  alone  for  the  crimfoa 
red,  and  indigo  mixt  with  whiting  for  the 
blue,  will  anfwer  the  purpofe  with  greatly  lefs 
expence. 

The 
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The  lake,  rofe  pink,  Pruffian  blue,  and 
Dutch  pink,  intended  for  this  ufe,  fhould  be 
had,  of  thofe  who  make  them,  in  a  moiil 
ftate;  before  they  have  become  more  dry 
than  to  be  of  the  confiftence  of  pafle.  There 
is  a  double  advantage  in  this ;  that  they  fave 
the  trouble  of  levigation  and,  mixing  much 
more  kindly  with  the  vehicle  than  when  they 
are  dry,  and  to  be  ground  afrefh,  they  both 
Spread  much  farther  on  the  work,  and,  lying 
more  even,  appear  to  be  brighter. 

The  yellow-berry  wafh  employed  for  this 
ufe  may  be  prepared,  by  boiling  a  pound  of  the 
French  berries  with  half  an  ounce  of  alum  in 
a  gallon  of  water,  for  an  hour,  in  a  pewter 
veffel  'y  and  then  filtering  off  the  fluid  from  the 
dregs  through  a  flannel  or  bag,  or  through 
paper  for  nicer  ufes  ;  returning  afterwards  the 
filtered  tindure  into  the  pewter  boiler ;  and 
evaporating  away  part  of  the  fluid  till  the  re- 
mainder become  of  the  ftrength  required; 
which  may  be  tried,  by  fpreading  it  with  a 
pencil  on  common  paper.  When  this  is 
ufed  for  grounds,  no  further  mixture  is 
neceffary.  But  when  it  is  ufed  for  paint- 
ing, this  tin&ure  or  wafh  fhould  be  ren- 
dered thicker,  by  the  addition  of  half  an 
ounce  of  gum  Senegal  or  Arabic  to  a  quart  or 
more  of  the  fluid,  if  found  neceffary.  This 
wafh  thus  prepared  is  extremely  ufeful  and 
cheap :  and  is  indeed  almoit  the  only  yellow 
ufed  for  common  purpofes,  either  for  grounds 
or  paintings. 

The 
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The  logwood  wafti  may  be  made  by  boil- 
ing a  pound  of  logwood  in  two  gallons  of 
water,  till  one  half  the  fluid  be  waflied 
away  ;  and  then  {training  it  through  a  flannel 
bag  while  of  a  boiling  heat;  adding  to  it, 
afterwards,  about  a  dram  or  tea-fpoonful  of 
pearl-afhes ;  and  evaporating  fo  much  of  the 
remaining  fluid  as  may  render  it  of  a  proper 
ftrength  of  colour. 

Where  this  purple  is  defired  to  be  redder, 
half  a  pound  of  Brazil  wood,  or  of  Campeachy 
(called  Peachy)  wood,  may  be  added  :  and 
the  quantity  of  pearl-afhes  diminifhed  to  one- 
fourth  of  a  tea-fpoonful.  The  gum  Arabic 
muft  alfo  be  added,  as  to  the  yellow-berry 
wa(h,  where  it  is  neceflary.  This  is  not, 
however,  of  fo  much  importance,  as  the  yel- 
low wafh.  For  the  ftain  not  being  either  very 
ftrong  or  bright,  it  does  not  produce  a  very 
great  effeft,  as  it  is  laid  on  a  white  ground, 
and  is  itfelf  tranfparent. 

Where  hangings  of  more  delicate  defigns, 
and  greater  value,  are  to  be  painted,  particularly 
thofe  in  imitation  of  the  India  paper,  carmine 
may  be  occafionally  ufed*  But  it  muft  be  laid 
on  with  the  pencil ;  and  employed  fparingly, 
otherwife  it  would  too  much  enhance  the 
expence. 

The  colours  ufed  in  varnifh  may  be  the 
fame  as  thofe  ufed  with  water  :  but  fuch  as 
are  above  direfted  to  be  had  of  the  makers  in 
a  moift  {late,  muft  for  this  purpofe  be  had  dry. 
Verdigrife,  and,  for  nicer  purpofes,  the  chry- 
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ftals  of  verdigrife,  (commonly  called  diftilled 
verdigrife,)  are  with  advantage  ufed  in  varniih, 
though  not  proper  to  be  commixt  with  water. 
A  tincture  of  turmeric  in  fpirit  of  wine  gives 
a  very  good  yellow,  for  ufing  along  with  the 
other  colours,  in  varnifh :  but  it  mud  be 
ufed  only  on  varnifhed  grounds  ;  as  it  will 
otherwife  fpread  itfelf  out  of  all  bounds,  and 
even  run  through  the  paper. 

Of  the  vehicles  for  the  colours  ufed  either  for 
fainting^  or  forming  grounds^  for  faper 
hangings. 

The  vehicles  for  the  colours,  as  before 
obferved,  are  fuch  as  are  either  formed  of 
water  or  varnifli.  When  water  is  ufed,  it 
muft  be  infpiffated  with  lize  and  gum  Arabic, 
or  Senegal.  The  proportion  of  the  fize  muft 
be  adequate  to  the  occafion ;  for  if  the  dif- 
ferent parcels  of  the  fize  differ  greatly  in 
ftrength,  no  pofitive  rule  can  be  laid  down. 
When  the  mixture  is  made  for  grounds,  the 
water  fhould  be  made  as  ftrong  of  the  fize  as 
will  admit  its  being  commixt  with  the  whiting; 
and  to  fave  expence,  the  gum  Arabic  is  fpar- 
ingly  ufed,  or  aim  oft  wholly  omitted  in  this 
cafe.  But  for  the  colours  defigned  for  paint- 
ing, a  larger  proportion  muft  be  allowed  ; 
though  in  this  cafe,  that  of  the  fize  muft  be 
diminished  ;  for  the  mixture  muft  not  be  too 
thick  and  glutinous,  as  it  would  prevent  the 
(harpnefs  and  clearnefs  of  the  outline,  when 
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the  colours  are  laid  on  either  with  the  print 
or  ftencil. 

In  nicer  cafes,  where  pencil  work  is  re- 
quired, the  management  of  the  colours,  with 
refpedl  to  the  vehicles^  muft  be  the  fame  as 
with  the  miniature  painting ;  for  which  ample 
inftruftions  will  be  found  in  the  firft  volume 
of  this  work. 

When  varnifh  is  ufed,  it  muft  be  formed  of 
oil  of  turpentine,  and  the  refins  and  gums 
which  will  diffolve  in  that  menftruum. 

For  common  purpofes  the  following  com- 
pofition  may  be  employed. 

"  Take  of  white  refin  half  a  pound,  of 
"  fanderac,  and  maftic,  each  four  ounces,  of 
*'  Venice  turpentine  two  ounces.  Powder  them, 
€i  and  then  add  two  pounds  of  oil  of  turpen- 
"  tine :  and  place  the  bottle  in  which  the  mix- 
<c  ture  is  put  in  a  warm  place,  where  it  muft 
"  remain,  till  the  refins,  &c.  be  perfeftly  dif- 
"  folved.  The  varnifh  may  be  rendered  thin- 
<c  ner,  where  neceflary,  by  increafing  the  pro- 
cc  portion  of  the  oil  of  turpentine." 

Of  white  and  coloured  grounds for  paper  hangings. 

The  common  grounds  laid  in  water  are 
made,  by  mixing  whiting  with  the  fize  pre- 
pared as  above  dire&ed,  and  laying  it  on 
the  paper  with  a  proper  brufh  in  the  moft 
even  manner.  This  is  all  that  is  required* 
where  the  ground  is  to  be  left  white ;  and  the 
paper  being*  then  hung  on  a  proper  frame,  till 
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It  be  dry,  is  fit  to  be  painted.  When  co- 
loured grounds  are  wanted,  the  fame  method 
mull  be  perfued :  and  the  ground  of  whiting 
firft  laid  except  in  paler  colours,  fuch  as  ftraw 
colours  or  pinks,  where  a  fecofrd  coating  may 
fometimes  be  fpared,  by  mixing  fome  ftrong 
colour  with  the  whiting.  But  where  a  greater 
force  of  colour  is  wanted,  the  pigment  or  co- 
louring fubftance  ufed  muft  be  tempered  with 
the  proper  vehicle  prepared  as  above  dire&ed, 
and  then  fpread  over  the  white  coat. 

Yellow  grounds  are  beft  made  by  the  yel- 
low-berry wafh  ;  which  being  prepared  as  a- 
bove  directed,  muft  be  fpread  in  the  moft  even 
manner,  with  a  brufti,  on  the  coat  of  whiting. 
If  once  going  over  do  not  produce  a  colour 
fufficiently  deep,  the  operation  muft  be  re- 
peated till  the  due  effect  be  produced  :  the 
paper  being  hung  till  it  be  dry  on  the  frame 
betwixt  each  colouring. 

Purple  grounds  may  be  in  the  fame  manner 
inade  by  the  logwood  wafh,  prepared  as  above 
directed,  where  a  ftrong  colour  or  great  bright- 
nefs  are  not  required. 

The  varnifh  grounds  are  made  much  in  the 
fame  manner,  by  mixing  the  proper  colour  with 
the  varniflh  ;  and  fpreading  it  on  the  paper  ; 
which  is  the  only  method  ufually  practifed. 
But  a  beautiful  yellow,  much  brighter  than  any 
at  prefent  done,  may  be  made,  by  laying  firft  a 
white  coat  of  white  lead  and  varnift) :  and  then 
fpreading  it  over  with  a  tindture  of  turmeric, 
made  in  fpirit  of  wine  ;  which  may  either  be 
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ufed  fimply,  or  prepared,  as  when  to  be  ufed 
as  a  laquer,  according  to  the  recipe  in  page  505 
of  the  firft  volume  of  this  work. 

A  much  brighter  pink  ground  than  any  at 
prefent  made  may  likewife  be  obtained,  by 
parallel  means,  from  the  ufing  the  Indian  lake, 
improperly  called  fafflower;  which  diffolves  in 
fpirit  of  wine ;  and  will  tinge  the  white  coat 
laid  in  varnifh  in  the  moft  ftrong  and  beautiful 
manner. 

Varnifh  grounds  are  fometimes  made  where 
the  paper  is  to  be  painted  with  colours  without 
flock;  particularly  where  green  is  defired;  as 
that  colour  cannot  be  produced  of  equal  bright- 
nefs  by  water.  But  they  are  moft  frequently 
where  the  figure  is  to  be  made  by  flocks. 
The  reafon  why  it  is  not  oftener  praftifed  to 
make  this  kind  of  ground  for  the  painted  paper 
without  flock,  (confidering  it  is  more  beauti- 
ful in  many  cafes,  and  always  more  durable 
than  the  grounds  laid  in  water,)  is  the  expence; 
which  is  much  greater  to  the  manufacturer 
than  where  grounds  are  laid  on  with  water. 

Of  the  manner  of  painting  the  paper  hangings. 

There  are  three  methods,  by  which  paper 
hangings  are  painted :  the  firft  by  printing  on 
the  colours:  the  fecond  by  ufing  the  ftencil: 
and  the  third  by  laying  them  on  with  a  pencil, 
as  in  other  kinds  of  painting. 

When  the  colours  are  laid  on  by  printing, 
the  impreffion  is  made  by  wooden  prints; 
which  are  cut  in  fuch  manner,  that  the  figure 


APPENDIX;  453 

to  be  expreffed  is  made  to  project  from  the 
furface,  by  cutting  away  all  the  other  part. 
This,  being  charged  with  the  colours  tempered 
with  their  proper  vehicle,  by  letting  the  print 
gently  down  on  a  block  on  which  the  colour 
is  previoufly  fpread,  conveys  it  from  thence  to 
the  ground  of  the  paper,  on  which  it  is  made 
to  fall  more  forcibly  by  means  of  its  weight, 
and  the  effort  of  the  arm  of  the  perfon  who 
ufes  the  print.  The  manner  of  doing  this, 
when  more  particularly  explained,  is  thus. 

The  paper,  being  properly  prepared  by  a 
ground  of  whiting,  colour,  or  varnifh,  as  above 
explained,  is  laid  on  a  proper  block,  on  which 
a  piece  of  leather  is  {trained,  The  colour 
mixt  with  its  proper  vehicle  is  fpread  on  an- 
other piece  of  leather,  or  oil  cloth,  laid  on  a 
flat  block,  fomewhat  larger  than  the  print: 
which  is  done  by  a  boy  or  man,  who  attends 
for  that  purpofe ;  and  having  the  colour  by 
him,  in  a  pot,  fpreads  it  with  a  brufli  on  the 
block  betwixt  every  ftroke  and  impreffion  the 
printer  makes.  The  print  is  previoufly  cut  in 
iiich  manner,  correfpondently  to  the  defign 
of  the  painting,  that  there  fhall  be  a  projection 
on  the  furface  anfwering  to  every  part,  where 
that  colour  intended  to  be  conveyed  by  this 
print  is  neceflary.  The  printer  then  takes  the 
print  either  in  his  right  hand,  or,  when  too 
heavy  to  be  fo  managed,  in  both,  and  drops 
it  gently  on  the  block,  juft  charged  with  co- 
lour; from  whence  he  again  immediately  raifes 
it  in  the  mod  perpendicular  direction,  and  lets 
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it  fall  in  the  ftrongeft,  though  moft  even  man- 
ner, he  can,  on  the  paper ;  increafing  the  force 
by  all  the  additional  velocity  he  can  give  the 
print.  When  this  is  done,  the  (heet  printed 
is  immediately  taken  off  the  block,  and  hung  up 
to  dry  ;  and  another  being  put  in  its  place, 
the  fame  operation  is  repeated,  till  the  whole 
quantity  of  paper  be  printed.  It  is  eafy  to 
conclude,  that  there  muft  be  as  many  feparate 
prints,  as  there  are  colours  to  be  printed;  and 
they  are  to  be  ufed  fucceflively  in  the  fame 
manner  as  the  firft.  But  where  there  are  more 
than  one,  great  care  muft  be  taken,  after  the 
firft,  to  let  the  print  fall  exaftly  in  the  fame 
part  of  the  paper,  as  that  which  went  before : 
otherwiie  the  figure  of  the  defign  would  be 
brought  into  irregularity  and  confufion.  In 
common  paper  of  low  price  it  is  ufual,  there- 
fore, to  print  only  the  o ;  lines,  and  lay  on 
the  reft  of  the  colours  by  ftencilling:  which 
both  faves  the  expenee  of  cutting  more  prints  j 
and  can  be  praftifed  by  common  workmen, 
not  requiring  the  great  care  and  dexterity  ne- 
ceflary  to  the  ufing  prints. 

The  manner  of  ftencilling  the  colours  is  this. 
The  figure,  which  all  the  parts  of  any  parti- 
cular colour  make  in  the  defign  to  be  painted, 
is  to  be  cut  out,  in  a  piece  of  thin  leather, 
or  oil  cloth.  Thefe  pieces  of  leather,  or  oil 
cloth,  are  called  Jiencils ;  and  being  laid  flat 
on  the  fheets  of  paper  to  be  printed,  fpread  on 
a  table  or  floor,  are  to  be  rubbed  over  with 
the  colour  properly  tempered,  by  means  of  a 
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large  brufli.  The  colour  paffing  over  the 
whole  is  confequently  fpread  on  thofe  parts 
of  the  paper  where  the  cloth  or  leather  is  cut 
away;  and  give  the  fame  effeCt,  as  if  laid  on 
by  a  print.  This  is  neverthelefs  only  practi- 
cable without  great  care  in  parts  where  there 
are  only  detached  mafles,  or  fpots  of  colours: 
for  where  there  are  fmall  continued  lines,  or 
parts  that  run  one  into  another,  it  is  difficult 
to  preferve  the  connection  or  continuity  of  the 
parts  of  the  cloth,  or  to  keep  the  fmaller  cor- 
ners clofe  down  to  the  paper;  and  therefore, 
in  fuch  cafes,  prints  are  preferable.  Stencil- 
ling is  indeed  a  cheaper  method  of  ridding 
coarfe  work  than  printing :  but  without  fuch 
extraordinary  attention  and  trouble,  as  render 
it  equally  difficult  with  printing,  it  is  fa?*  Ipfs 
beautiful  and  exaCt  in  the  eflfeCt.  For  the  out- 
line of  the  fpots  of  colour  want  that  fharpnefs 
and  regularity  that  are  given  by  prints ;  belides 
the  frequent  extralineations,  or  deviations  from 
the  juft  figure,  which  happen  by  the  original 
mifplacing  of  the  ftencils,  or  the  fhifting  the 
place  of  them  during  the  operation. 

Pencilling  is  only  ufed  in  the  cafe  of  nicer 
work,  fuch  as  the  better  imitations  of  the 
India  paper.  It  is  performed  in  the  fame 
manner  as  other  paintings  in  water,  or  var- 
nifh ;  for  which  fufficient  directions  may  be 
found  in  the  firft  volume  of  this  work,  under 
thofe  heads.  It  is  fometimes  ufed  only  to  fill 
the  qutiines  already  formed  by  printing ;  wher$ 
the  price  of  the  colour,  or  the  exaCtnefs  of 
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the  manner  in  which  it  is  required  to  be  laid 
on,  render  the  ftencilling  or  printing  it  lefs 
proper :  at  other  times  it  is  ufed  for  forming 
or  delineating  fome  parts  of  the  defign,  where 
a  fpirit  of  freedom  and  variety,  not  to  be  had 
in  printed  outlines,  are  defircd  to  be  had  in 
the  work. 

The  manner  of  proceeding  with  thefe  feveral 
methods  is;  in  common  work,  to  ftencil  firft 
all  parts  of  each  colour  in  the  defign ;  and  to 
give  an  outline  to  the  whole  at  laft,  by  print- 
ing with  brown  or  black:  but  where  there  is 
any  running  part  of  the  defigns,  fuch  as  fcrolls, 
or  the  ftems  or  ftalks  of  creeping  plants,  or 
flowers,  which  are  to  be  printed  in  any  other 
colour  than  brown  or  black,  a  print  muft  be 
ufed  for  them :  though,  if  they  require  only 
brown  or  black,  they  may  be  done  by  the  fame 
print,  which  makes  the  outlines. 

In  the  finer  paper,  where  feveral  colours  are 
laid  on  with  the  prints,  the  principal  colour  is 
begun  with;  and  the  reft  taken  fucceffively; 
the  print  for  the  outline  being  laid  on  laft. 
In  cafes  where  the  pencil  is  to  be  ufed,  the 
outline  is  nevertheless  to  be  made  before  the 
colours  are  laid  on  by  the  pencil,  if  fuch  out- 
line is  to  be  made  at  all:  becaufe  that  is  the 
guide  to  the  perfon  who  lays  on  the  colour ; 
and  confines  them  to  a  corredtnefs. 

In  paper  printed  with  defigns  in  chiara  ofcuro> 
fuch  as  the  imitation  of  ftucco  work,  and  bafs- 
relieves,  the  order  of  printing  muft  be,  to  lay 
on  the  ground  colour  firft     afterwards  the 
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ftiades ;  and  laftly  the  lights :  and  the  fame 
rule  of  fucceffion  fhould  be  obferved  where 
the  colours  are  pencilled. 

The  colours  for  painted  grounds  in  common 
work  are  principally  laid  on,  as  was  before 
mentioned,  with  fize,  and  a  fmall  proportion 
of  gum  Arabic  or  Senegal;  with  which,  being 
properly  diflblved  in  water,  the  colours  of  a  dry 
nature  are  to  be  ground  in  hand  or  horfe  mills. 
But  the  moift  colours  may  be  commixt  with 
the  vehicle,  by  means  of  a  ftrong  brufh  only; 
being  put  together  in  proper  pots,  and  well 
ftirred  about.  The  dearer  colours,  fuch  as 
carmine,  lake,  or  very  bright  Pruffian  blue, 
when  ufed  for  paper  of  higher  price,  ftiould 
be  treated  according  to  the  directions  given  for 
them,  when  ufed  among  other  water  colours, 
in  page  1 80  of  the  firft  volume  of  this  work. 

Of  the  management  of  the  flock-paper. 

The  paper  defigned  for  receiving  the  flock  is 
generally  firft  prepared  with  a  varnifh  ground; 
for  as  the  flock  itfelf  requires  to  be  laid  on  with 
varnifh,  the  ether  kind  of  ground  would  pre- 
vent it  from  taking  on  the  paper ;  and  render 
the  cohefion  fo  imperfeft,  that  the  flock  would 
peel  off  with  the  leaft  violence.  The  ground 
muft,  therefore,  either  be  varnifh  with  fome 
proper  colour,  or  be  that  of  the  paper  itfelf. 
But  if,  neverthelefs,  for  cheapnefs,  as  was  at 
firft  pradtifed,  the  ground  be  defired  to  be  laid 
on  with  water,  fuch  ground  muft  be  laid  by  the 
ftencil;  by  which  means,  the  part  where  the 
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varnifli  is  to  be  laid  for  receiving  the  flock, 
muft  be  kept  intirely  free  from  the  matter  of 
which  the  ground  is  formed.  Inftead  of  the 
oil  of  turpentine  varnifli,  a  compofition  of 
drying  oil  and  refin,  to  which  fome  gum 
fanderac  may  be  added,  might  be  ufed  with 
advantage,  with  refpedt  to  the  expence.  But 
the  brownnefs  of  this  mixture  is  injurious, 
where  the  brightnefs  of  the  colour  of  the 
flock  is  of  any  moment;  and  it  is  likewife 
fomewhat  more  incommodious  in  the  ufing, 
on  account  of  its  drying  much  flower. 

It  is  frequently  pradtifed  to  print  fome  Mo- 
faic,  or  other  fmall  running  figure  in  colours, 
on  the  ground,  before  the  flock  be  laid  on : 
and  it  may  be  done  with  any  pigment  of  the 
colour  defired,  tempered  in  varnifli,  and  laid 
on  by  a  print  cut  correfpondently  to  that  end. 

The  manner  of  laying  on  the  flock  is,  either 
by  means  of  a  print,  or  by  a  ftencil.  But  as 
the  ftencil  can  execute  nothing  but  detached 
parts ;  and  confequently  is  unfit  for  all  defigns 
where  running  work,  fcrolls,  or  other  more 
complicated  ornaments,  are  introduced ;  it  is 
extremely  confined,  with  refpedt  to  the  nature 
of  the  defigns  for  which  it  can  be  employed ; 
and  the  print  is,  therefore,  moft  generally  pre- 
ferred. The  method  of  laying  on  the  flock 
by  means  of  a  print  is  this.  A  wooden  print 
being  cut  as  is  above  defcribed  for  laying  on 
the  colour,  in  fuch  manner,  that  the  part  of 
the  defign,  which  is  intended  for  the  flock, 
may  project  beyond,  the  reft  of  thefurfa.ee, 
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the  varnifli  is  put  on  a  block  covered  with 
leather,  or  oil  cloth,  in  the  fame  way  as  was 
before  direfted  for  the  colours ;  and  the  print 
is  to  be  ufed  alfo  in  the  fame  manner,  to  lay 
the  varnifli  on  all  the  parts  where  the  flock 
is  to  be  fixed.  The  flieet,  thus  prepared  by 
the  varnifhed  impreflion,  is  now  to  be  removed 
to  another  block  or  table ;  and  to  be  ftrewed 
over  with  flock ;  which  is  afterwards  to  be 
gently  comprefled  by  a  board,  or  fome  other 
flat  body,  to  make  the  varnifli  take  the  better 
hold  of  it.  Then  the  flieet  is  to  be  hung  on 
a  frame  till  the  varnifli  be  perfectly  dry :  at 
which  time  the  fuperfluous  part  of  the  flock  is 
to  be  bruflied  off  by  a  foft  camel's  hair  brufli ; 
and  the  proper  flock  will  be  found  to  adhere 
in  a  very  ftrong  manner.  When  the  ftencil  is 
ufed,  the  fame  method  is  to  be  perfued :  the 
varnifli  for  holding  the  flock  being  laid  on  by 
that,  inftead  of  a  print  5  and  the  flock  after- 
wards ftrewed  upon  it,  as  in  the  other  cafe. 

The  ufual  method  of  preparing  the  flock  is, 
by  cutting  woollen  rags,  or  pieces  of  cloth 
with  the  hand,  by  means  of  a  large  bill  or 
chopping  knife.  But  it  is  much  more  eafily 
and  better  done,  by  a  machine ;  which  may  be 
worked  by  a  horfe-mill,  at  the  fame  time  fuch 
mill  is  employed  for  cutting  diamonds,  or  any 
other  fimilar  purpofe.  In  fuch  cafe,  the  con- 
ftrudtion  of  that  part  of  the  machine,  which 
is  made  for  the  cutting  the  flock,  is  this. 

A  box  is  made  for  containing  the  rags 
or  cloth  to  be  cut;  which  is  open  at  the 
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top;  and  of  fuch  fize,  as  may  beft  fuit  the 
quantity  of  rags  that  the  force  employed  can 
cut.  A  blade  is  alfo  to  be  made,  the  length 
of  which  is  to  be  equal  to  the  breadth  of  the 
box ;  and  it  fhould  be  ftrong ;  and  mufl  be 
charged  with  as  great  a  weight  as  the  force 
employed  can  be  made  to  raife  with  a  quick 
motion.  The  box,  being  filled  with  the  rags 
or  cloth  to  be  cut,  is  placed  under  the  blade  ; 
and  made  to  move,  by  hitches,  after  the  ftroke 
of  the  blade  is  given,  juft  fo  far  as  where  it  is 
proper  the  blade  fhould  again  cut  the  cloth  or 
rags:  while,  at  the  fame  time,  the  blade  is 
lifted  up,  and  let  fall  on  the  cloth ;  which  it  cuts 
through,  till  by  fucceflive  ftrokes,  and  the  pro- 
greffive  motion  of  the  box  under  it,  the  whole 
quantity  of  cloth  or  rags  in  the  box  has  been 
cut.  The  box  mufl:  then  be  turned,  fo  that 
one  of  the  fides  may  become  the  front ;  and 
the  operation  mufl:  be  repeated;  by  which 
means  the  cloth  or  rags,  having  been  cut  both 
ways,  will  be  reduced  to  the  ftate  in  which 
the  matter  is  called  flock ;  and  fit  to  be  em- 
ployed for  the  purpofe  of  paper  hangings.  The 
work  neceflfary  for  conveying  from  the  prin- 
cipal mover  in  the  mill,  the  motion  for  thrufl> 
ing  forwards  the  box,  and  railing  the  blade, 
may  be  eafily  fupplied  by  any  ingenious  wheel- 
wright ;  and  need  not,  therefore,  be  particu- 
larly defcribed  here. 

There  is  a  kind  of  counterfeit  flock  paper, 
which,  when  well  managed,  has  very  much 
the  fame  efFedl  to  the  eye  as  the  real ;  though 
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done  with  lefs  expence.  The  manner  of 
making  this  fort  is,  by  laying  a  ground  of  var- 
nifh  on  the  paper  5  and  having  afterwards 
printed  the  defign  of  the  flock  in  varnifh,  in 
the  fame  manner  as  for  the  true ;  inftead  of 
the  flock,  fome  pigment,  or  dry  colour,  of  the 
fame  hue  with  the  flock  required  by  the  de- 
fign, but  fomewhat  of  a  darker  fhade,  being 
well  powdered,  is  fire  wed  on  the  printed 
varnifli;  and  produces  greatly  the  fame  ap- 
pearance. 

Of  ornamenting  the  paper  hangings  with  fp  angles* 

It  was  formerly  pradtifed,  to  give  a  glitter- 
ing appearance  to  the  coloured  ground  of  pa- 
per hangings,  refembling  the  effecft  of  a  great 
number  of  fmall  fpangles.  But  though  this 
kind  of  decoration  has  been  for  fome  time  al- 
moft  intirely  difufed,  as  to  this  manner  of  ap- 
plication of  it,  another  ufe  has  neverthelefs 
been  made  of  it  with  good  fuccefs :  which  is, 
the  laying  on  the  glittering  matter  in  fuch  fi- 
gures as  give  greatly  the  appearance  of  filver 
embroidery,  when  the  ground  and  colours  of 
the  paper  are  well  adapted  to  that  end. 

The  matter  by  which  the  appearance  of 
fpangle  is  made,  is  that  kind  of  talc  called  ifin- 
glafs :  which  being  reduced  to  a  grofs  flaky 
powder,  has  a  great  refemblance  to  thin  filver 
fcales  or  powder.  When  it  is  ufed  for  a 
ground,  it  is  laid  on  by  ftrewing  over  the 
varnifh,  which  forms  the  ground,  before  it  be- 
gin 
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gin  to  dry.  But  it  muft  not  be  laid  on  in  this 
cafe  fo  copioufly  as  the  flock  requires  to  be, 
but  fprinkled  fparingly,  that  the  colour  of  the 
ground  may  fhew  itfelf  betwixt  the  fmall 
fpangles.  When  it  is  laid  on  in  a  figure  for 
the  reprefentation  of  embroidery,  the  figure 
muft  be  printed  in  varnifh,  as  for  the  flock  ; 
and  the  talc  muft  be  ftrewed  upon  it,  and 
treated  in  the  fame  manner  as  flock.  But 
in  this  cafe  it  may  be  ufed  more  copioufly 
than  in  the  other,  and  the  whole  of  the  ground 
of  the  figure  covered.  This  fort  of  paper  is 
not  much  in  vogue  at  prefent :  but  it  might 
be  very  advantageoufly  applied  to  fome  pur- 
pofes.  For  the  moft  elegant  and  rich  defign, 
I  ever  faw  in  paper,  was  executed  in  this  way : 
the  ground  being  yellow,  with  flowers  of  buff 
flock,  and  a  fmall  running  figure  of  the  fpangles 
mixt  with  them j  which  gave  the  paper  fo 
much  the  appearance  of  a  cut  velvet  em- 
broidered with  filver,  that  the  deception  could 
fcarcely  be  diftinguifhed  at  a  fmall  diftance 
even  by  day-light. 

Smalt  may  alfo  be  laid  on  the  paper  in  the 
fame  manner  as  the  flock,  or  fpangles  -9  and 
will  have  a  very  ftrong  eflfedt,  by  the  bright 
glittering  colour  it  makes.  It  is  too  gawdy 
for  common  furniture,  but  might  be  appli- 
cable very  advantageoufly  to  theatrical  or 
other  purpofes,  where  great  fhow  i&.  fre- 
quently wanted. 
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INDEX. 


ALUM,  its  ufe  in  ink,  page  % 

Amethyst,  compofitlon  of  glafs  for  the 
imitation  of,  308 
Aquafortis,  compofition  of,  for  the  foft  varnifh, 
146  i-  for  the  hard  varnifh,  148: — how  ap- 
plied for  the  corroding  copper  plates,  157 
Arabic  gum,  its  ufe  in  ink,  2 
Architecture,  how  to  engrave,  68 
Arsenic,  as  a  fluxing  ingredient  in  glafs,  244 

B. 

Beard,  how  to  be  engraved,  66 
Blue,  Pruffian,  recipe  for,  444 
Body  in  glafs,  what  228  :— ~ what  fubftances  pro- 
,  per  for,  228  .-—particular  nature  and  preparation" 
of  the  fubftances  proper,  232 
Borax,  as  a  fluxing  ingredient  in  glafs,  243 
Brandy,  of  what  ufe  in  inks,  6 
Broach,  in  tapeftry  weaving,  what,  442 
Burnishers  for  engraving,  59  : — for  /craping  mez- 
zotint 0  flat  es>  177 


Calking  on  the  varni/h  for  etching,  102  : —  on 
wood  for  engraving,  217 
Calx  of  tin  and  lead  for  glazing  earthen  ware,  380 
Cements  in  general,  32: — for  alab 'after ',  marble^ 
and  other  ftones,  3 1 : — for  broken  glafs,  China,  &c. 
28 for  rock  work,  &c.  32 

China 


INDEX. 

China  ware,  or  porcelain,  general  nature  of,  343  : 
— compofitions  of,  348      how  formed  into  vef- 
fels,  &c.  356  :  — how  baked  the  firft  time,  357: 
— how  glazed,  359  :  — how  baked  the  fecond 
time,  363  : — how  gilt  369  : — how  painted,  370: 
— how  to  be  made  of  common  glafs,  372 
Chrysolite,  compofition  of  glafs  for  the  imitation 
of,  306 
Chrystals,  how  to  be  coloured,  223 
Cloth,  how  to  be  engraved,  67 
Clouds,  how  to  be  engraved,  71 
Coats  in  tapcftry  weaving,  what,  438 
Coat-staves  in  tapeftry  weaving,  what,  441 
Colorific  matter  in  glafs,  what,  228  : — fubftances 
proper  for,  230:— particular  nature  of  fubftances 
proper  for,  290 
Columns,  how  reprefented  in  engraving,  68 
Comb  in  tapejlry  weaving,  what,  438 
Copper  plates,  for  engraving,  how  to  be  chofen, 
48  : — how  cleanfed  after  printing,  208  : — how 
to  be  prepared,  49 
Cornelian,  compofition  of  glafs  for  the  imitation 
of,  314 
Corps  per cex,  in  engraving,  what,  73 
Counter-proofs  of  copper  plates,  what,  210 
Counter- proving  defigns  on  the  varnijhed  plates 
in  etching,  what,  107 
Cradles  for  making  the  grounds  for  mezzotinto 
plates,  how  formed,  176  : — how  to  be  ufed,  j  78 
Cushion  for  engraving,  59 

D. 

Degradation  of  objetls  in  engraving,  135 
Diamond,  compofition  of  glafs  for  the  imitation 
of,  309 
Distances,  how  to  be  engraven,  137 

Dots 
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Dots  in  etching,  how,  and  when,  to  be  made,  133 


Doublets,  328 

E. 

Eagle  marine*  compofition  of  glafs  and  pafle  for 
the  imitation  of,  304 
Emerald,  how  to  be  imitated  in  glafs,  307 
Engraving,  general  nature  of,  43  :  with  the 


tool  or  graver*  54 :  apparatus,  or  fet  of  in- 

ftruments  for,  55 :  particular  manner  of,  63': 

— general  maxims  of,  74: — in  great,  how  per- 
formed, 72  : — how  performed  on  the  varnifhed 
ground  in  etching,  1 1 2  : — principles  of,  1 24  :— 
manner  of  for  particlar  fubje&s,  138 
Etching,  what,  43  :  —general  nature  of,  76: — 
manner  of,  for  fubje&s  in  fmall,  141 .;— appa- 
ratus, or  fet  of  inftruments  for,  78 

R 


Flints,  as  an  ingredient  in  glafs,  132 
Flock  for  paper  hangings ,  how  prepared,  459 
Flock  paper,  what,  445  :  — how  made,  457 
Florence  varnish,  91 
Foils,  general  nature  and  preparation  of,  333  :— 
how  coloured,  335  for  the  imitation  of  dia- 
monds, 340 


Foliating  looking-glafs  plates*  how  performed, 

42  S 

Fore-grounds,  how  to  be  engraven,  136 
Flute,  in  tapefiry  weaving*  what,  438 
Flux, in  the  forming  glafs*  what,  228  : — fubftances 

proper  for,  229 
Fu  r n  a  ces  for  preparing  and  working  glafs  in  large, 

252  : — for  coloured  glafs,  252  :  —  for  burning  por- 
V  o  l.  II.  Hh  ctlain 


INDEX. 

celain  or  China  ware  the  firft  time,  357  :  the 

fecond  time,  363 


G. 

Galls,  their  ufe  in  the  compofition  of  ink,  3  : — 
goodnefs  of,  how  to  be  diftingui fried,  6  : — how 
bed  treated  for  making  ink,  7 

Garnet,  compofition  of  glafs  or  parte  for  the 
imitation  of,  300 

Glass  in  general,  223  : — ingredients  of,  227  : — par- 
ticular nature  of  the  materials  of,  232  : — initru- 
ments  and  utenfils  employed  for  the  compofition 
and  preparation  of,  250 : — commixture  of  the  in- 
gredients for  the  feveral  compofitions  of,  275 : — 
kind  of,  called  flint-glafs,  262  : — kind  of,  called 
Germany  265  :  —  kind  for  looking-glafs plates,  269 : 
— for  windows  and  other  lights,  271:  — for  phials , 
2 73  : — white  transparent  kinds  of,  in  general, 

275:  commixture  of  the  ingredients  for 

the  feveral  compofitions  of,  275  :  manner 

of  fufing  the  feveral  compofitions  of,  281  :  — 
— compofition  of  the  kind  of,  called  flint-glafs, 
262  : — compofition  of  the  kind  of,  called  Ger- 
man or  chryftal  glafs ,  265  :  compofition  of 

the  kinds  of,  proper  for  looking-glafs  plates,  269 : 

 compofition  of  the  kinds  of,  proper  for 

phials,  273: — compofition  and  treatment  of  the 
kind  of,  proper  for  bottles,  called  the  green  glafs y 
284  .—-coloured  compofitions  of  white  opake  and 
tranfparent,  310: — general  nature  ar.d  kinds  of, 

287:  fubftances  proper  for  tinging,  290: 

- — — compofition  for  the  hard  kind  of,  292  :  — 

— compofition  for  the  foft  kind  of,  295  :  

compofitions  of  black,  310  :  compofitions 

of  blue,  302  :  compofitions  of  green,  307: 

 compofitions  of  red,  298  —compofi- 
tions 


INDEX 

tions  of  purple,  308  :  cornpofitlons  of  yel- 
low, 304  :  compofition  of  opake  and  femi- 

tranfparent,  3 1 3  :  manner  of  fufing  and 

vitrifying  the  ieveral  compofitions  of,  318:—" 
how  to  be  converted  into  porcelain,  372 

Glazing  for  earthen  and  ft  one  ware,  common  kind 

of,  375  :  black,  396  :  blue,  390  :  

hrown,  395:  gold-coloured,  387  : — ■ — green, 

388  :  iron-coloured,  395  :  lemon-colour' 

ed,  385  :  red,  393  :  tr an/parent  with- 
out lead,  376: — —violet-blue  coloured,  393: 

 white,  378  :  yellow,  384  :— for  porce* 

lain,  359  : — how  laid  on,  362 

Glue,  common,  22: — compound,  ftrong,  23: — of 
ifinglafs,  22 : — kind  of,  called  lip  glue,  25  that 
will  refift  moifture,  24:  —parchment,  23 

Gravers,  how  made,  55  : — how  to  be  held  and 
handled,  59 :— general  manner  of  managing 
of,  61 

Grounds,  in  etching,  what,  76:  compofition 

and  preparation  of  the  hard  kind  of,  90 :  

— of  the  foft  kind  of,  83  :  how  to  be  laid 

on  the  plate,  95  :  how  to  be  blackened,  97  : 

 how  taken  off  the  plate,  167:  -how 

to  be  dried,  98  :  —how  to  be  whitened, 

100 :— -ivory,  for  painting  in  miniature,  how  beft 
prepared,  435  : — for  paper  hangings,  common, 

449  :  varnijhed,   450 : — for  mezzotintoes, 

176 

Gum  Arabic,  its  ufe  in  the  compofition  of  ink,  2 : 
—how  beft  treated  in  the  compofition  of  ink,  7 

H. 

Hair,  how  to  be  engraved,  66 


H  h  2 


Ink, 
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I. 

Ink,  general  nature  of,  i  -.—writings  kinds  of, 

2  :  black,  nature  of,  3  :  —compofition 

of  the  common  kind  of,  6  : — ;  Improv- 
ed, 8  :  without  galls  or  green  vitriol,  9  : 

 powder  for,  10:  green,  14:  

yellow,  14:  red,  12:—  from  vermi- 
lion, 13:  -perpetual  of  the  antien:s  for  letters 
on  ftones,  18  :— portable,  11  -.—printing,  what, 
1   —compofition  of,  15  : — jecret,  18 

Isinglass,  ho\v  ufed  for  fpangling  paper  hang- 
ings, 461 

Instruments  for  engraving,  55  : — for  etchings 
7  §  ; — fox  printing  copper  plates,  190  : — for  fcr  ap- 
ing mezzotintoes,  ij6 


Landslips,  how  to  be  engraved,  69 
Lapis  lazuli,  how  to  be  imitated  by  a  compo- 
fition of  glafs,  3 1 3 
Lead,  as  an  ingredient  in  glafs,  238 
Light  red,  or  oker,  427 
Logwood,  how  ufed  for  ink,  4 
Looking-glass  plates,  compofition  or,  269  : — 
general  nature  of  the  glafs  for,  2  67  : — how  foli- 
a  ted. or  filvered,         \  428 
Loom  for  tapejlry  weaving,  by  the  high  warp,  440 
—  by  the  iow,  warp,  437 
Lutes,  27 

'  M. 

Masticot  for  glazing  earthen  and  Jlone  ware,  378 
Marbled  papery  4*3 

Metals, 


I  N   D,  E  X, 

Metals,  effecl  of  how  tp  be  produced  in  engrav- 
ing, 68 

Mixture  for  defending  copper  plates  from  more 
corrofion  than  is  Dr over,  according  to  Le  Bode, 
151  : — improved  according  to  Cochin,  152  :— 
how  to  be  applied,  1 53 

Moulds  for  papier  mache,  399 

Mountains,  effecl  of  how  to  be  produced  in  en- 
graving, 69 

N. 

Needles,  for  etching,  how  made,  78  :  round 

pointed,  how  to  be  formed,  113:  how  to 

be  ufed,  113:  —oval  pointed,  how  formed,  79  : 

 -how  to  be  ufed,  1 1 8  :  whether  beft  to 

cut  the  plate  or  not,  122  : — for  tapefiry  weav- 
ing, what,  ^  438,  442 

Nitre,  as  an  ingredient  in  glafs,  242 

O. 

Oil  stones  for  engraving,  81 
Oker,  light  or  red,.  427 


Paintings,  how  to  be  taken  off  old  cloths  and 
transferred  to  new?  41.7 

Paper,  unwrought  kind,  proper  for  hangings, 
445  : — how  marbled,  413  : — how  wrought  whole 
into  boxes,  cups^  &C.  402 

Paper-hangings,  kinds  of,  445  colours  pros- 
per for,  446  :  'Vehicles  for',  449  :— -common 

grounds  for,  450  :— varnifhed  grounds  for,  452  : 
— manner  of  painting,  452: — how  ornamented 
with  flock,  457: — ~-with  fpangles,  461 


3 


Papier 


INDEX. 

Papier  mache',  general  nature  of,  397  : — how 
gilt,  408  :—  how  moulded,  399  : — how  painted, 
406: — preparation  of,  398: — how  varnifhed, 

Pastes,  preparation  of,  26 

Pearl-ashes,  as  an  ingredient  in  the  compofition 
of  glafs,  239 

Plush,  effecl  of,  how  to  be  produced  in  engrav- 
ing, 68 

Points  or  dots,  in  etching,  when  and  how  to  be 
made,  ^  133 

Pomegranate  peel,  how  ufed  in  the  compofition 
of  ink,  5 

Porcelain.    See  China  ware. 

Printing  with  copper  plates,  inftruments  of,  190  : 

 manner  of,  195 : — with  wooden  plates,  217: 

—in  chiaro  of  euro,  214 : — with  a  variety  of  colours 
to  imitate  painting,  182 

Printing  balls,  how  made,  191 

Printing  ink,  compofition  of,  15 : — how  rendered 
fit  to  print  on  gilding,  209 

Privet  berries,  how  ufed  in  the  compofition  of 
ink,  4 

Proofs  of  copper  plates,  what,  210 

Prussian  blue,  recipe  for,  444 

R. 

Reed,  in  weaving  tapeftry,  what,  442 
Retracing  on  the  vdrnifh,  in  etching,  102 
Rolling  press  for  printing  copper  plates,  190 
Ruby,  how  to  be  imitated  by  compofitions  of 
glafs,  298 


Sand,  as  an  ingredient  in  glafs, 


232 
Sap- 
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Sapphire,  how  imitated  by  glafs,  302 

Saw- dust,  how  to  be  formed  into  the  light  Japan 
ware,  404 

Scrapers  for  mezzotint  oes,  what,  177 

Scraping  in  mezzotint 0,  what,  44  : — general  na- 
ture of,  172  :  —  inftruments  for,  176: — parti- 
cular manner  of,  181 

Sculpture,  effetl  of^  how  to  be  produced  in  en- 
graving, 66 

SEALiNG-wAx/general  nature  of,  34  : — hard  blacky 
36  : — hard  blue,  37  : — hard  green,  37  -.—hard 
red,  35  : — hard  purple,  37  : — hard  yellow,  37  :•— 
foft  coloured,  38  \—foft  uncoloured,  38  : — manner 
of  forming  into  flicks,  bails,  &c.  39  : — methods 
of  perfuming,  41 

Silks,  effetl  of,  how  to  be  produced  in  engraving, 

68 

Silvering  looking-glafs  plates,  how  performed,  428 
Size,  kinds  of,  and  how  prepared,  25 
Smalt,  how  ufed  for  decorating  paper  hangings, 
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Spirit  of  wine,  of  what  ufe  in  inks,  6 
Stifts,  what,  and  how  made,  81 
St u chum  of  the  antients,  18 
Sugar,  how  ufed  in  the  composition  of  inks,  5 


T. 


Talc,  as  an  ingredient  in  glafs,  236 
Tapestry,  how  wove  by  the  high  warp,  44c  :— 
by  the  low  warp,  43  6 

Topaz,  how  imitated  by  compofitions  of  glafs, 

3°5 

Turquoise  ft  one,  how  to  be  imitated  by  a  com- 
pofuion  of  glafs,  316 


Tar- 


INDEX, 


V. 


Varnish  for  etching;  fee  Ground  : — for  paper 
hangings,  452  :  — for  wooden  pales,  434. 

Velvets,  tffeft  of,  how  to  be  produced  in  engrav- 
ing, 68 

Vinegar,  how  ufed  for  ink,  t 

Vitrification,  nature  of,  225  : — due  degree  of, 
how  to  be  known  in  the  preparation  of  glafs, 
278  : — how  to  be  promoted  when  too  flow,  281 


W. 


Water,  effeff  of,  how  to  be  produced  in  engrav- 
ing, 70 

Washed  prints,  how  to  be  produced  more  va- 
luable than  by  the  common  method,         2 1 1 

Wine,  how  ufed  in  the  compofiaon  of  ink,  5 

Wood-ashes,  as  an  ingredient  in  glafs,  245 

Y. 

Yellow-berry  wafh,  how  prepared  for  colour- 
ing paper  hangings,  447 
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